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deoclivity of the Motajieca Mountains: from

Dubovac to Kebas
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Table 263

Profile 125t

Profile 1263

Profile 127:
Profile 128:
Profile

129:

Profile 130:

Profile

131:

Profile 132:

Profile 133
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Transverse profile from the Motajica
Mountains near Kobag‘to the Sava geo=~

gyneline near Orijovac

W to E profile across the Vufjak Moun=

tains

Longitudinal profile throush the

gravity-spur of Zbljeg

Tranaverse profile through the axis of

Zbijes: Hunka=Kollbe=~Brod

Trangsverse profile through the axls of

2
Zhljems Dubocac-Abijeg~Slatinlk

)
Tranaverse profile through the Korth-
eastern corner of the VuEBak Mountainsa:

Svilaj=Vellka Kopanica

Longitudinal profile through the gravity-

v

apur of Odszk on the B flank of the Vuéaak

Mountaina

Tranaverse profile throeugh the gravity-
gpur of 0@;& on the E flank of the

Vudgak Mountainsg

Longitudinal profile through the gravity=-

spur of Grada:ac
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The Geological Usefulness of Gr&ggm@tﬁ?h/

Measurements in Germany and Croatia,

Nature and Extent of Measurements in

Croatla.
-
] " )
'/_/l/cfr*"-' e Aferp o "/'tcff:;'/f/',’ vaed of Feu fisre, sy meas THE V2 '/ :')/”’ wer/

[7{3‘;,-,','/://; Am/‘frc'w‘m '2_7 e
AL the beglnning of 1940, extensive gravimetse="

surveys of 1ts petroleum concession aroas wero commenced by
Petrelej, Inc. of Zagredb, It was not then clear to what ex-
tent such surveys would yleld useful results for geology

and particularly for petroleum exploration,

Tn 1933 the gravimeter had flrst been used for
P;i%gical work in Germany, and such use was limlited to the
Thyssen mravimeter, The initlal use of such gurveys was prin-
cipally to study the reglonal gravitational correlations to
supplement pendulum observations which had already been made.
Thus gravimeter stationa wore spaced rathor widely during
this period, Although the rosults obtained were not without
faterest for meneral and theoretical geology, they did not,
as a rule, yleld enough information on tho small=scale struce
tures which are important for oil exploration, I{ should be
recalled, in this conneetion, that even so large an cloigated
structure as that of Heide in Holstein, was not even detected
by mewsesa? the first gravimeter surveys, while its very
cloge delineation subseq iently became possible by means of
seismlio and torsion balance observatlons, On the other hand,

closer spacing of gravity stations then located salt domes in

Northern Qemany, which were éfterwarda delineated precisely
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by the torsion balance, Salt domes, however, could hardly

be looked for in Croatiaj however, further surveys in the

N pledmont of the Alps revealed that gravity values in that

sector were primarily determined by the great and isostati=-
defic 1T fammntly]

cally conditioned gravitynof the entire Alpine massif, so as

to make local structures very indistinctly expressed in the

gravlity pattern,

Now, when we started modern, large-scale oll ex=
ploration work in Croatia, in 1939, we knew [rom the very
beginning that we would have to use geophysical methods,
Though some structures in Croatia, likq_yhe ?longated and
steeply upworked Triassic anticline of 41;:-:':&%:‘!‘:-or the Trias=
gic Cretaceous exposure of the Kalnik Mountains nay be de=
tected with sufliclent precision by geological methods alone,
thoy are not much use in oil exploration since such structures
otand out teo much in rellef and are correspondingly eroded,
On the other hand, 1t is hard to locate the potentlially petro=
liferous structursa in aoft Tertiary layers by purely goologie=
cal procedures, generally because of thick diluvial
covering and limited oxposurog., Antidiluvian layers are not
exposed at all on the extensive downstream depressiona of the
Mura, Drava and Sava which are covered with diluvial and allue
vial depesitions; nor are thoy any botter oxposed in the flate
land between the Drava and Sava which are covered with diluvial
and alluvial depositionsy nor are they any better exposed in
the flatland between the Drava and Sava rivers, east of g@kovo,
except in the Fruska Oora mountains themselves. But it was

Just this area which seemed to offer considerable hope for

MESTRIGTED
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the presence of petroliferous structures well compacted and

at a greater depths,

Tt was therefore decided to have the entire explor-
ation area of Petrolej, Lid. covered as completely as possible
by gravimeté% surveys, in addition to the local torsion=bal~
ance and selsmic work already done. The survey was made by
two gravimeter parties of Selsmos Lid,, of Hannover, under
Engineer Partzech and Dr, Schmidlin reapectively, and one
party of the Cesellschaft fur praktische Lagerstattenforschung
[Mineral Exploration Company] of Berlin, under Engineer Graf,
The stations were spaced, on the average, 1 to 2 kilemeters
apart, Special surveys in greater detall were also made in
impertant areasf%.e. at’iedjumurje near Strugzec, Martinska
Ves and in the ES#&« area, and in such cages the statlons

were mere closely opaced, 8,06Ll gravimeter stations in all

wero oocupled,

The results were entered on 1li 75,000-toposraphlc
maps, On tho two attached maps the scale has been roduced
to 1t 200,000, In the discussions of the atructures we have

returned, as a rule, to tho original scale of lt 75,000,

The western boundary of the area surveyed runs
along the Radkersburg=VarazdineZagreb=Lasinja line; the south=
orn boundary 18, usually, the Sava river, although a fairly
large area in Bosania south of the Sava river, was also covered
in the Derventa-oradacac-ﬁzggko reglon; the ecastern boundary
runs along the Kuemin-Vukovar=iirdut line; the northern bound=

-2*.
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ary is the Drava river from its confluence with the Danube
upstrean Lo the confluence of the Mura river, whence t0 the
Mura river is in turn the northern boundary, &8 far as Mursko
gredis;;. The survey also included, north of the Mura river,
the areas of Donja Lendava and Murska Sobota, which now be=
long to Hungary. A fow wgurveyed gaps will be found within
the terrlitory &o bounded, Such gaps are mostly over crys=
talline basement of no interest for oil exploration, &3 in

the Moslavina, Psunj, Papuk and Krdnja Mountains, Some lesser
gaps also remain, @lnce the surveys had to be gtopped in the
rall of 1942, owing to increasing danger from partisans. These
paps are in the upper Lonja area between Krizevei and Komint
east of Bjelovar; between Grubis‘/mpolje, Virovities and ’Li‘éi-
cine; the triangular Tertlary graben between the Prosara and
Motajica Mountains, in the direction of hanjaluka in Bosniaj
and the entire E part of tho mineral claim between the Danube
and ¢ Sava river, from Kuzmin to Zemun. The clarity of the
pattorn as a whole is not essentially impaired.

e

D, ]2 goon dovoloped Jhat:

the gravity anomalies usually give & reliable idea of the
peneral structural ;80L0AY. The erystalline cores of the
basement rock always stand out as strong gravity maximé, and
the Tertiary praben as pronounced minina. It should be pointed
out, however, Lhat the densities of the Tertiary rocks in

this area have not yet been determined, But is is certain that
they are consistently much lighter than the orystalline massils
of granite, gneisses, amphibolite, sehists, ote. Aloe the

=25
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mesozole antlclines which plunge into the deep Tertlary basins,
such as the eastern continuation of the Ivandica and Kalnik
Mountains, appear as pronounced mazima In the gravity pattern,
Even the buried ridge of Selnica-l'eklenice, ln the core of
which no Pre-Tertiary rocks have ever been found, siill re~
glstered a strong gravity maximum, On the other hand, other
anticlines, folded in the late Tertiary, such as the Gojlqﬂome i
and the Resetari buried ridges, showed only sllght gravity=-
relief, owing to the structurel geology of the deeper strata,
These examples are enough 1o make it quite clear that although
the gravity maps can glve us an lmportant general view of the
gtructural geology, 1t is possible to attain a more precise
understanding only by comparing the geological conditions in
detall with the gravimoter data, This will be done below,

and the gravity conditlens considered in detail with the aid

of the annual 133 gravity profiles,

Ltion of the individual siructures,

The entire territory is divided by twe graben or
poosynclines striking from Wews 1o L, The Drava and the
upper Lonja follow ihe course of one of those geosynclines while
the lower Sava river follows the other. The area Nerth of the
Drava geosynoline will firsi be discussed, then the Drava goo=-
syneline itself, the meuntulnous and hilly country between the
Drava and the 8ava geosymelines, then the Lenja Sava geosyncline,

and finally the structures Wit and Semsh of the Lonja Sava

geosynelines, A more dstalled geoleglcal arrangement of the
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mosozole anticlines which plunge into the deep Tertiary basins,
such as the eastern continuation of the Ivan&ica and Kalnik
Mouniains, appear as pronounced mazima in the gravity pattern.
Even the buried ridge of Selnlca-Peklenice, in the core of
which no Pre=Tertiary rocks have ever been found, still re~
glatered a strong gravity maximum. On the other hand, other
anticlines, folded in the late Tertlary, such as the Gojlohome
and the Resatari buried ridges, showed only sllght gravity-
relief, owing to the structural geology of the decper strata,
These examples are enough te make 1t quite clear thatl although
the gravity maps can give us an lmportant general view of the
gtructural geology, il is possible to attain a more precise
underatanding only by comparing the geologlcal conditions in
dotall with the pravimeter data, This will be done bolow,

and the gravity comditlens conaldored in detail with the aid

ol the annual 133 sravity profiles,

Gogphypienl and goplorieal_denerips

Ldon of tho individwal atructurog.

The entire territory is divided by twe graben or
peooynelines striking from Wesd {o Eess, The Drava and the
upper Lonja follew the course of onp of these geosynclinoes while
the lower Sava river follows the other. The area North of the
Drava geosynoline will first be diseussed, then the Drava ino=
syncline itself, the mountaincus and hilly country between the
Drava and the Sava geoaynuliﬁéﬂ, then the Lonja 3ava geosyneline,
and finally the structures WeMt and Seme of the Lenja Sava

geosyneline, A more detailed geological arrangement of the

v-z‘-
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T, THE TERRITORY NeWMe OF THE

DRAVA GEOSYNCLINE

The surveyed territory lying north of the Drava
river is the geological horder between the Sava river~Lolds
and the Graz embayment, The Sava river folds represent the
eastern spurs of the Alps, which have been sharply folded
upwards as recently as In Pliocene tives: the (raz embayment
15 an intrusive basin along the east margin of the crystaln
line Central Alps, in which the Tertlary layers have been
dlssected by faults In some places and broken through by
hapalts and andesites, The antleline of Selnlice has hitherto
been conzidered the northernmost of the Sava river [folds, this
anticline diverzes fro. the Voe Mounlaing nepr Fridau, crosses
the Drava rivor, and then runs [rem Selnice via Peklenica to
Lispe in Hungary, The gravimeler surveys of Petroled, Lid,
then lecatod another high but fariher to the northwest, In
the envirens of Murska Subota = = which gravimetrleally rom
semirlas thot of Selnice, A aravity depresslon was located
near kadkorsburg dteclf. Thus we have the following siructures

from nerthwost Lo southenstiy
a, ‘Uhe Radkersburg syneline

b, the high of Murska Subota [ﬁuruuzombut in

Hungarian) - Baponya;

¢, the syncline of Luttienbery; and

de the buried ridge of Selnicq-i'eklenica«lispe
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(A) The syncline of Radkersburg (See profile 1)

SwW NE
A gravity-trough striking SOUSNESEY to rwestWe

MR passes through Radkersburg itself, Its lowest value is

+ 0,5 mgal, aboutl 8 kilometers “ of Radkersburg,

A sharp rise % then carrles the gravity up to + 25
ngl. . There can bo no doubt that th%?“;iae ig due to a sill
of Lower Paleozolc schists in the cussMMM; this sill even
outerops to the surface near the former junction of the lormer
frontiers of Austrla, Hungary and Yogoslavia as the Roter
Stadelberg massif, 7 by 3 kllometers in size. The highost
gravity value, + 25,1 mgals is still about 4.5 kilometers frem
the é margin of the outeropping schist,

Arglllacoous marls rich in fozslls and Sarmatlan
sands outerop near Radkersburp, This entirely corresponds to
the usual structure in the Vienna basin, Conbusiible gagos
of unexplained origin showed in the immediate vieinity of
Radkersburg, and on the sirongth of thias, an exploraiion well
LOO meters deep was drilled there in the year 1927, This
yielded the folliowing profile:

0 = 2 meters 2); meters Diluvium

2 = 220 meters 196 meters Middle Sarmatian

fornations

220 = )00 meters 180 meters Lower Sarmailan

formations

RESTRICTED

' Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8



Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

The Sarmatian formations consisted of alternating
beds of gray arglllaceous marls and loese sands, There was an
abundant deposit of typlcal fossilia in the Sarmatian forma-
tions, espacially of cerithians, The Sarmatian arglllaceous
marls were somewhat bitumiﬁ%s in places; and thin erack fil-

- 1ings of asphaltic substances were also found, No oil or
combustible gases showed, but on the other hand, water and
carbonlc acid pas were encountered at the lower levels, In
any cage, the latter rind 1s correlated with the final mani=-
festatl.n of Tertiary vwleanism in ﬂEm Styria. At the
final depth of 40O moters the Dottom edge of the Sarmatian
had preswrably becn falrly well reached, In any event, the
Sarsatian-formation near Radkersburs 15 at least 475 neters
thick, and this great thickness strongly contrasts with the
usual thickness of the Sarmatlan layers in Croatla - = about
50 metora, Similarly, ihe whole focies conirasts with the
dovelopment of bituminous shale which is 6o characteristic
for the Sarmatian in most of Croatia. only this wnusual
{hickneca of the Sarmaiian explains the proesonce of a grave
ity trough near Radkersturg, In apite of the outeropinge of
Sarmatian, while even formations ocour on the surface, on the
buried ridges of Selnice and Lispe Surmatian is met only at
greal depths, But this gravity=trough presunably justifies
the conelusion that the thickneus of Mediterranoan II iy
also not entirely inconsiderable in the Radkersburg base=

ment. Moreover, even the lowest gravity of the minimum near

Kadkersburg = = + 0,5 mgal, = = 48 still considerably higher

i
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than the lowest azravity in the next minima to the east:
Luttenberg ( = £.2 mgal,) and Cacovec ( = 5 mgal,)

Seo profiles 1 and 24

(8) The high of Murska Soboto - Bagonya (See profile 1)

The gravity=-high of Murska Sobota was geologically
a complete surprise, for the topography fails to reflect
1ts existence, since for the most part it lies in the depres=
glon of the Muna river, and the hilly country south of the
Mura river also failed to reveal its presence In the topo-
graphy of the brooks and upland ridges, the trend of which,
rather, at right angles to the structure. It seemed necessar-
ily to the oil meologlist that the Mureka Sobota siructure wWio
worth looking into for the gravity pattern resembles that of
the petroliferor gtructure of Selnlce-Lispe, only 25 kilo=
meters away, directly across the Luitenverg syncline, On
the other hand, the position, on the wesmmmmmx (lank, of
the Hadein sprinps, strengly changed with COp and resuliing
from the final manifestations of Tertiary vulcanism, gave
rise to serious doubto from the very beginning. The highest
gravity in the maximum was + 1043 mgal, 3,5 kilometer W of
Murska Sobotaj + 9.9 ngal were again encountored in the area
A of tho Mura river, E of the high of Murska Sobota there
is only the gravity=-spur of Bogonya, ( + L3 mgal), Mag=
netie surveys of the area were also made, to establish, if poe=
sible, whether there was any connoction between the gravita=
ti0nal anomalies and late yoleanic intrusive masses, A fairly
large positive anonaly in the vertical component of the earth's
magnetic field was found) it amounted to about 200 )
was found, and similarly trended fron 5 to NB., I8 imaz-—-
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netic axis almest coincides in the N with the gravity
hizh of Bagenya; but in the 8 It passes about: )i kilometers
to the E of the § portion of the gravity high of Murska
Sobota, The aresa of magnetic disturbance is probably due
to the superposition of strongly magnetlc basement [orma=
tions, which colnclde enly partially with the gravimetric-
ally effective masses and presumably also lie at lower

lovels.

Deep drilling has also been underteken recently
at the high of Murska Sobota, According to the meager report
submitted, this drilling is said to heve reached a depth of
almost 800 moters through Pannonian layers, encountering the
crystalline basement at a depth of 80O meter, The slight
thickness of the Sermatian, or its complete absence, as well
a3 tho unusually shallow position ol the basement rock, are
both surprising. Conlirmation of both phenomena would in=
dieate that tho Murska Sobota=Dagonya structures had formed '
an important sill in Sarmatlian times, separating the thick
Styrian formations of this stago rich in fossils, from the
thin bituminous Croatian formation. With respect te the depth
of the basemont, it should be remembered that well R 19 on
Ralky Hill near Selnica, with +18 mgal at the surface went
down to 1083 meters without reaching the bottem of the
Tertiary, while tho well recently drilled at + 10.3 mgal near

% Murska Sobota encountered erystalline as early as at only

800 meters depth. This can probably be explained by the ex=

peeially low density of the Pannonian at Murska Sobota, which
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ofton consist of locse sands and gravel, &b compared with the
heavier Valenclennesian narlsand the compact Mediterranean

sandstones of Selnlca,

Tn conclusion, it may be remarked that although
a gravity-spur like that of Bagonya, might well seem not
very prond.sing as an oll structure because ol its somewhat
uncertain round shape, the oil ficlds of Poteshaza and
Lovészi are nevertheless also located on a gravity spur,

alrilar to that of the buried ridge of Selnlca.

(C) The Luttenbers gyncline (Profiloes 1 and 2).

> Goological surveys of the lMura Island had al=
ready shown that the Luttenberg syncline trending SW to NE,
1ies W of the buried ridge of Solnica, The gravimeter surveys
confiym the oxislence of thils gyncline, They ravealed thal
the syneline must lio at a very groat depth, gince tho grav=
ity values oink to = 8.2 n_gale Such low valuea are met '
only in the deecpest graben in Croatias the Eakovec syncline
with (==f Ngal), the Drava syneline near Vaska (=l mgal),
noar Moslavina (= 6 ngal), the syncline of the upper Lonja,
( O mgal), the Sava syncline near Nova Gradiska { = 13.6 mzal),
The deopest point of the Luttenberg syncline lies on the Mura

river 1toelf, about § kilomoters from Luttenberg.

(D) The buried ridge of Selnice=Linpe (Profiles 2, 3, and l).

Kngineer Oraf made gravimeter survey of the eentral

portion of this irportvant petroliferous strueture wus first

-l -
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detected during a reconnalssance gravity survey of lis
Central part, nmade by Engincer Graf, Subsequently Dr.
Bitter's party occupled more than 600 torsionebalance sta=
tiong in the Selnica-Pahlenica~Donja Lendava area, but we
shall not go into the detalls at this place., Finally, the
Mursko-Srediggg;Dolnja Lendava area on the former Hungarian~
Yugeslav frontler, was surveyed more in detall by Engineer
Partzack's party, occupying closely spaced gravinater sta-

tlons,

The siructure of Selnica revealed itself as a
large and very pronownced maximum, with axis striking W to
E and plunging towsrd the E, Thus it will be seen that the
ontire gravity pattern is in complete agreement with the stiruc=
tural peology. This could not be assumed a priori, without
nmualification, for the buried ridge gives little topoagraphic
indications ol its existence, and, as far as could be learned
by deep drilling, it is enilrely composed of folded laie
Tertlary sedlnents, which could not be assumed to exerclae go
very considerable a gravitatdenal Influence, The higheat grave
ity near tho axls at the drilling site of Selnica was about
+18 mgal, whilxe the isogams drawn {rom torslen balance data
gave + 20 mgal on the axis, and aboubt + 22 mgal in the Selw
niea valley, 1 kilometer to the W. (profile ), Correspond=
ing to the fall in the antlelinal axls, the gravity at the
Mur II well to the E, is + 18,7 mgal} at Peklenica the axis
15 cut by the + 18 ﬁéﬁﬂ'isoéiﬁm and the gravity of the axis

hus sunk to + 12 mgal at the former YugoslaveHungarian border

-33-
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values along the flanks of the ridge (Pro=
a N sink to -

Tn contrast, the
file 2) toward the Luttenberg syncline on th

v
8,2 meal and toward the syncline of Cakovec on the § to =

5 mgal, This results in the following gravity inereases:

Minimum st Maxlmum at Differ= Distance Gravitation-

Syncline Selnica ence al. Oradient
Syncline of

Luttenberg =-8.2 mgal + 22 mgal 30,8 mgal 1 km 2.2 mgal/km

Syncline of

Cakovec - mgal +22 mgal 27 mgal. 12 km 2.3 mgal/km

Tn some places along the flanks of the structure the

1 more considereble. Thus, ace
omewhat south

fall in graviiy is atil ording

n-balance Lraverse along the S flankse 8
to + 1L mgal

to the torsie
gien, the gravity drop from + 18
nal gradient of

of the axlal re
in 800 meters gorresponding to a gravitatio
5 mgal/kime

a fow other striking grnvi@ibﬁ

1lsewhore are

For comparison,

differences in gtructures located in Creatia and ¢

presentedt

-3l -
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SiiTED

Maximum Minimum Difference Distanee Gradient

mzal, ngal meal.
Licpe, § flank +).7 +343 13,7
Murska=Sobotas +12 ) 18
St flank
Ludbreg N
[lank, total +23 wly 27
Ludbreg ¥ [lank,
steep zone +19 +5 L
Sedlariea
N flank +27,1 +3 2,1
Lisi¥ine
N flank +18 =l 52
v
Krl z/-Sume c"ani:
suflank vl she2 10,1
Mikleua‘/ka
8W flank +31 +9 22
} l.ank
Goflo 5w flamk . . s 15.3
psun) Mtns-
Nova Oradih’kMJB.é =13 81,6
Poun) Mins,=
v
Sagovina=Boglceved
g 8 ‘28 '13.6 hlaé
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Zlctersdors
near Vlenna,

Stelnberg fault+l,5 -18 19,5 645 3,0

Oberlass,s of
the Vienna

basin +30 +2 28 8.8 3.2

Heldelberg mar-
ginal fauwli of
the Rhine val-

ley graben +18 =26 Lk 9 L9

Thus Lt will be scen that the gravit€®y difference
of about 30mgal beiween the maximum and minimun at Solnica‘is
very high compared to the other Hungarian~Croatian structures,
Higher gravitwty differonces have been found only where the
maximum is above heavy erystalline basemont == at Mikleuékn,
the Pounj Mountaina, Liuigina N in addition we must Lear in
mind that in almest all these struetures auch great differences
oeeur only on one side of {he structure. Only in the structures
of Lispe and Murska Sobeta, of all the foregoing, have any
symietiry at all, with deep minima along both flanks, At Lispe,
which, of eourse, is part of the same plructure as Selnica, the
differences in the direetion of Papp have dropped as low as

! 13,7 mgal ia the 8 and 7 mgal in the N, While at Murska Se-
f bota the differsnees along the SE flank are as high as 18 mg&l;
; along the NW flank they are only 9 mgal, fThe sbrusture of

-36-
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Selnlea i1s, therefore, gravimetrically the most marked in

the entire survey area,

The gravitational gradient betwoen maximum and
minimum at Selnice ranges from 2.2 to 2,3 mgal/km and lg
about midway in the table above prosented, We have to bear
again in mind in this connection that in the other structures
248 a rule the high gravitational gradients occur only on one
flank and that crystalline outcropping also inerease gravita=-
tional gradients, In any event, the gradient of 5 mgal/km, on
the slope of the § flank of the burled ridge at Selnica 13
very high, Comparable gradients have been found only along
the § slope of the erystialline Psun) Mountains, toward the

deep geosyncline of Bogiéevol.

To aid in the goologlcal interprotation of gravity
observations, wo preasent the summarlzed proflles of the drile
lings known as Raky 19, Mura I and Pekleniea );7, in the axial
region of the Salnica buried ridge; in this conneetion the
data relating lo Raly 19 have beon reconverted in accordance
with more recent experlences galned in the desper portions of

the same:
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Raky 19 (+
0 = 1l meters 1l meters

Ly = 133 meters 119 meters

133 =380 meters 255 meters

388 =610 metors 222 moters

610-1083 metoers )73 meters

Mura
0 - 18 meters 18 meters
18 - 130 meters 112 meters

130=,08 moters 278 moters

L40B=612 meters 20l meters

21 mgal)

loam and gravel Diiuvium

argillaceous marls Middle Valencien~-

with thin sand layerspesia layer

fiem argllla=- Lower Valencilen=

ceous marls nesia layer

bituminous shales, Sarmatian
arglllaceous marls,

thin sandstone strata

denso calcargous Mediterranean I,
sandstones, [lnely

conglomerate Litho=

thamnium sandstones,

argillaceous nmarls

I (+ 10,5 mgal)

loam and gravel Diluvium
grayilsh=bren priavle

sandy marl Rhomboidal layers

alternating argillaceous Upper Valen=

marle and sand ciannesian layers

gray, firm argilla=- Lower layers

" seous marle

.30 .
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612 - 83 meters 222 meters gray arglllaceous Pr-layers
priable marls with

sandstone strata

834 - 900 metera  66+x m bituminous marla~ Sarmatian
ceous shales, argil-
laceous marls, nlcace=
ous psammite sand=

stone

Peklenica L7 (+1L.8 mgal)
0 - 20¢ 20 m Diluviwm

20: 580 4 560 n araylsh=brownlsh, Rhomboidal
sandy marls wlth layers

sand depesits

5080t 8)0 mators 260 m sands and argllla=- upper Valenoclen=-
ceous arle alter= gglan layers

nating

81,0 = 1008 metors 168 m gray, solid argile Pro-layers
laceous marls with

sandstone deposits

Therefore the 500 m difference ia level belween the
upper edgos of the Sarmatian betwaen Raky 19 and Mura I corre=

sponds to a 2.5 mgal difference in gravity at the respective

well=tops; and a 100 meter a—i.frerenca between the edges of the
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of the Pro-Valenclennesian between Mura I and Peklenica 47
corresponds to a li,3 mgal difference in gravity, and the total
difference in the level of the respective beds {ron one end
of the antlcllnal axls to the other - - about 900 meters =-

corresponds to a gravity difference of about 7 mgals.

From these figures, the base of the Pllocene
In the deepest synclines N and § of the Sava might be assumed
to be at a depth of about 3,600 metera, Though bLhere 15 neo
data in direect support of this hypothesis, it would not con=
flict with the known minimum thickness of about 1600 meters
for the Philocene in tha oil fields of Lovassi and Lispe in

Hungary, whiech are also located on hlgh-gravity structures,

It i3 now proposed io discuss the problem of the
atrong pravimotric total efl'ect of the structure of Selnlca and
the high gravitational gradiont of its flanks, In aay case, the
great thlckness ol the Upper Pannonian sediments, the probable
offect of which has jws t been pointed out, is important part
in this connoction in the adjacent synelines, as is also tho den=
alty of the Tertiary stazss, which inereases with depth, The
rriable, sandy Rhomboldul layers are in any ease the lightest
sadiments, The denser marls of the Valenciannesian layers
are heavier; Mediterranean II, frequently cemposed of compaet
caleareous sandstones and finely pebbled conglomerate litho-
thamnium sandstones, is still heavier, But this does not still
fully explain the intense gravitational influence of the Selnieca

buried ridge, which supggests a core of even compact rocks, A=
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cording te the analogy with the Ivunéﬁca and Vog Mountaina, from
which latter mountains the anticline of Fridau=Selnlca branches
of f § of tho Drava river, we are well justifled in agsuming the
preaence of a core of prisassic limestones and dolonites with-

in tho Linner portions of the Selnlea structure, It 48 quite prob-
mﬂetmt1fUmwwARMy19wwacmumwddwnfwthw
nundred meters more, i would penetrate into thls core al a

depth of about 1500 meters,

Judging from the powerful gradlontis of the [lanks,
wo may furthermore assume that this Triassic core has been up=
ward 1n a steap, probably in a sonewhat perforated manner, simi-
lar to that of outeropping strata in the Ivgnéica Mountainag,
This assunptlon has beon subatantiated by tho fairly steep angle
of tha dip (the northern {lank up to 55 dozrees, the southern
[lank up to 35 degrees) found durlng the mapping of the Sel-
nlea area, bub In the first place ihrough the stoop angle of the
dlp (40 dogreos to 56 dogrees) In tho lower paris of thoe Raky

3, 17 and 1% wells,

Wo shall now digeuss the pravimelric eondltlons
of the Dolnja Lendava=Lovaszl areas which ure all. the more
important siace the polroliferous Lovénzi ares also wsmbracos
goctions of formerly Yugoslav terrltory., Althowsh the data
of the surveys eriglnally made in llngarlan territory are not,
avallable in the environs of Dolnja Lendava will be gquite suf=
fleiont to underatand the essential features involved, The
latter surveys show Lhat, the Delnja Lendava-Lovészl area

eonstitute a gravity-terrace projseting NE Lowards Lovduel,

-1 -
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Kutfe] from a gravity-level nall-way up the N flank of the
Selnica-Lispe maximum (Profile 3)., This 1s chlefly manifested
in the shallowing betweon Lsogams +10 and + 11 mgal and between
+9 and + 10 mgal, While for lnstance the strips between the
isogams of +13 and +1l mgal + 13 and +12 mgal, and +12 and +11
mgal have a width of about 500 eagh, the strip between the lso-
mams of +11 and +10 mgal near Peteshdza are as wide as 1500
meters, while between lsogams + 9 and +10 mgal, near Volgyifalu,
the width of the strilp oven reaches 300 meters north of lsogam
+9 mgal a nommal gravitational gradlent of about 2 nmgal per
kilomoter again follows, There are still some gmall convexi=
ties, less than 1 mgal in amplltude, along the wide gravity-
terraces between lsogams +9 and +11 mgal, 011 was struck on
one of them at Peteshdza, while deep drilling, on the Manat,
near Volgyifalu, l& now unler way on another, The terraces and
gnall lateral axes siriklng N are plainly recognlzable on the
amexed L: 200,00 map and on profile 3. It ls a point of gen-
oral importanco thai the oil depoalis in iheso arcas are not
conlinod to iho axos of the gravity muxima oul may also be mob
alonj the torrace-like gravity struetures on the flanks of the

naxima,

I, THE DRAVA GEOSYNCLINE

The deep and elongatied minimum of the Drava geo=
syneline or yraben, iz divided inte two sectiens, one running

W and I from the Cakovec to Preleg depression and tha other

rutining from MW to SK aleng the Lep;réd-Vagl'.a-mglavina-sL.
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Djuraj line,

(A) The Cakovec~Prelog section,

Thls deep minbmum strikes W to B between the Ivancica
Mountaing In the §, which are hlghly upworked, and the anti=
cline of Selnlea in the N, The axls of the minimum passes through
the Drava river some 5 kilometers to the N, Here we have tho
capaclally deep gravitiAEy troughs of Eakovac (- % mgal) and
Prelog (=4 mgal). We have already stated that the betiom of
the Pliocene may be assumed to lle at the depth of about 3,000
neters 1n this depresslon, In this case tho bolton of the
Tertiary should then be assumed to lle al a depth of aboul
li,000 melera; this also azrees wlth an overlapping gravimetric

caleculatlion made by Enginner Gral,

The lsogamg of tho boundary of the § veer to the
ENE, B of Prelog, Thio is due to the antielines of the Ivandica
and Kalknlk Mountualns, whleh follow to the § they plunge Lowards
Lha B and merpe into one gravitatienal mass N of Koprivnica, and
sradually continuing to submorge, ilhey procoeé in tho ENE dir=-
ection toward Léurad, 'This axial zone projecting E forces the
connaecting link graben and the next seetion on the N te peno=-
trate onto Hungarian territory beyond the river, In censequence,
the 8 flank of the graben, whleh ls very steep from the W to a
point about 3 kilomeiers & of Ludbreg, now becones scensiderably

Flatiened in iis further eastern course,

(B) The Lesrad=Vablka Moslavina=8v, Ojuraj section,
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Tn this seetion the axis of the minimum runs from
NW 1o SE for abeut 120 kilometers, mostly close to the Drava
river and the Hungarian border, Here we have a wide and [lairly
desp grosyncline, We find the lowest values al vadka ( -3
mgal) and at Moslavina on the Drava river ( - 6,2 mgal), The
SW edpe of the geosyncline first climbs wlth moderate steopness
to Pitona¥a-Sedlarica, and the Bilo Mountains; thence the ap=
cant o the Papu: Nountains is very great and steep, In the table
on page 25, of consplouous rravitaty differonces, belong the N
flanks of the Sdlarica Lesidne structures with respective dif-
favences of 2L.1 mpals and 52 mgals, and respective gravitational
gradients of 3 mgal/km and 6,2 mgal/m. No positive gravita-
tdonal oxis worthy of mentlon cuts through the entire Legrad Sv.
Gjuraj section of the Drava geosyncline, The mild uplifts
between the lowosi depresslons at VaSka and Moslavina cannot be
eonsldered an axls in the proper gense o Lha word, As & re=-
gult, the previously assumed correlatlon of the rango ol Gor=
motey in Hungary with the Bllo sbtructures in Croatia eamnot ex-

ist,

The synelina of the Drava river rises from the depth
in the I 1like the bew of a ship in the Sv Gjuraj area on the
Drava river, belween the high N of Miholjae Dolnjl and the lewar
level high of E;ﬁkavci, with + 6 mgal at the Drava river, lere
the syneline of the Drava river passes over io Hungarian terri=-
tory where ii can hardly still be of any importance, however, since
the strongly Mesozole formtion of the Vilanj Mouniains passes

ag elose ag 10 kilemeters N of Miheljae Dolnji, In any event, ne

- Ul -
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minimum zone follows the last sector of the course of the Drava
river from Sv. Gjuraj till its confluence with the Danube; it
rather crosses several maxima, to pe discussed below, between
which pass lesser, not doeply embedded minlna of no great

dapth.

TIT. THE MOUNTATINOUS AND HILLY COUNTRY BEIWEEN
THE DEPRESSION OF THE DRAVA AND SAVA GROSYNCLINES

This Ls the central section of the petrolej oil
concesslon, Hore lles the crystalline coras of the Mosla-
vina and Psunj Mountalns, Many detalls with respect lo the
paology of the Tertlary in the marginal zones of those moun=
tains have become knownj here we find a sories of oil and gas out=
crops which have been known from times immemorial, and {inally
here is the oillield of Gojlo. In agroement with the Lorogolng,
the gravimetric resulls can Le evaluated geologleally lrom many
aspeots, lewever, all the older [oriatlona disappear under
the plain covered by diluvial deposits E of the NS llne of
Naﬁlce-ﬁrod. Here the gravimetric utudies prove to be all the
more valuable; howaver, they can be interpreted only subject

to reservatiens until exploratory wells are sunk.

(A) The W portion of the mountainous and hilly eeuntry between

he Drava and Sava rivers geosynclines us far as the Nasice=

prod line.

The plunging axes of the eastern, go-called Sava
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river fold lie south of the western sectlon of the Drava
gaosyncline, namely thase of the Ivanéﬁcu and Kalnlk Moun=

talns, They are the following:
(a) The Ludoreg axis,
() the axls of Velikl Poganec -Subotlca,
(e¢) the Lepavina axis

These three axes belong to a larger unlfied grav-
1ty axis betwsen the Drava graben in the N and the graben
of Kri¥evel and Bjelovar, The axis of Ludbreg reprosents the
pluwiging anticline of Ivanéica, while the axes of Velikl Popganec

and Lepavina splii off from tha subsldlng Kalnlk mountalnsg,
(a) The axis of Ludbreg

The longesi and most discernible fold of the Sava
river is that of tho Tvancica Mountains, eulminatlng ln the
Triassie eminence 1600 meters high, to the SW of Vara¥din, This
anticline conslotontly strikes W and B, In plunging towards
tho B the Iriassic i3 [irsl coversd by Leitha limestone south
of Vnrniéin and this limestene then dips beneath Sarmatian and
Pannonian formations near Varazdinske Teplice., From there to
the repion of Ludbreg=Bolfen, for 17 ‘cdilometors the antleline
1168 entirely in Pannonian: the Valenclennesian layers oui=-
grop in the W portion of this sector and the Rhomboideal layers

do 80 in the & pertien,

The gravimeter surveys in the valley of the Bednja re-

vealed that the antielinal wones of the Ivantica and Kalnik

-bé-
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Mountalns merge into a wide gravitaty high west of Slanje.

This hlgh has been traced in the upward direction till the
outcropping Oligocene of the northern flank of the Kalnik
Mountains near Drenovec, where the Triasslc basemeni does not lle
very deep in any case, and where + 31 mgzals have been noted,

(See sheet 1 of 1: 200,000 map)

The Ludbres high proper then branches off some~
what to the W of trigonometric point 291 near Segovine [See
profiles 5 and 6], The gravity is 21,5 mgal at polnt 291,
where the Valenciennesian layers crop out to the surface,

The maximun axls continues its trend, reaching the Drava plain
(+ 20 maal) at the Ludbreg I well, betwoen Eékovea and Bolfan,

The Ludbreg I well has the following summarized profile:
0 = 32,5m 32,5 m Lloam,sand and gravel Diluvium

32,5 = 356 m 323,5 m graylshebrownish, Rhomboideal,

sandy marl layors

386 -8 m 392 m eray,lirm arglllace- Upper Valen=
ous marls, sand de= elennesian layors

posits at the bettom

748 = 1100 m 352 m solid argillaceous marl Lower layers
and splintery marl

1100-1336 m 236 + x m Alternating splintery Pro-layers
marly limestones with

friable sandstones
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The Triassic basement may be assumed to lle under=

neath the drilling at a depth of about 1700 meters.

Subsequently the high of Ludbreg has been traced
toward the E onto the plain, especlally by torslon=balance
surveys, Then about 7 kilometera E of Ludbreg I deep well,
with the high of Velikl Poganec=-dubotlca mergas with this
high and small anomalles again oceur, only at a polnt 5 kilo-

! meters 5 of Légréd 1n the + 13 and + 12 isogams, which are
probably correlated wilth the axls of Ludbreg, Mention should
be made of the fact that gravimetrically the region of Lograd
si11l is sufficlently high above the Drava geosyncline as to make

the oceurrence of oll at least possible,

The gravimetric high at the dome near bench mark
No 291 Segovina is fairly wide. The drop from here to ihe
intermediate syncline of Rijoka Dupa is slight; 1t amounts
only to about 3 mgal in 3 kilomotors, corresponding to a gravie
tational gradient o. 1 ngul/kn (See Profile 5). A similar
mild gravitetional gradient also ries along the N flank till
the regien of the drilling aleng the Bednja i3 reacheds Here
the gravity falls from 4 21,8 to + 19 ngal in 3 kilometers, cor=-
responding to a gravitailonal gradient of 0,7 nwal/km, From
the Bednja, the gravity sinks towurd the N till the drilling
of Ludbreg IT is reached in 1LOO maters, from + 16 mgals Lo
+18,8 mgals, corresponding to the strong gravitational gradient
of 2.8/km,

- 1B -
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Accordingly the layere sink by LOC 500 metera in the
11,00 meters between Bednja TIT and Ludbreg TI, and the gravity
sink correspondingly from +19 mgel, to +15,5 mgal, or 3,5 mgala.
Entirely corresponding decreasing gravity values along pitch=
ing layers have been found in the axial reglen of the Selnica
buried ridme, [See page 28], From this Ludbreg data, the
bottom of the Plliocene in the syncline of Preleg, which ad=-
joins on the N would lle at a depth of alnost L100 m, while

calenlations from the Selnica data glve 3600 meters,

In agroement with the steep sravitational gradients
in the drilling Ludbreg II, especially in the middle dopthe of
about 1000 neters, a steep [lexure=like dip running as high as

50 degrees was formed in the layers.

It would appear that the steep dlp of tho layers still
continues N of tho drilling lor about 3 kilometers, since the
gravity velues continue Lo sink very shurply tlill the value of
+ S mgala 1 reached ( trefile §), This corresponds to the
high gravitational gredient of 3.5 ngals/km, This drep is
one of ihe mooi pronounced ones ever found in the survey arca
in Croatia, as will be seen by conaulting the Table on page 25.
This table reveals that the total gravity drop of 27 mgal, aleng
the northern flank of the Ludbreg siructure, 1s very sirong and
that it is stronger only in ranges where the madma lie inmedi=-
ately on erystalline basement, The gravitational gradient of

3.5 mgal/knm in the stesp gone of the Ludbreg structure is like=-

wise strong, compariable values being mei elsewhere only where
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there are powerful fault disruptlons or steep flexures., It

is a remarkable fact that the gravitational gradients of 3

or 3,18 mgal/km, respectively, along the extensive quarry
fault in the Vienna basin is quite simllar, Although the
drilling at Ludbreg IT did not reveal any oill accumulation
within the range of this flexure in the valenclennesian por-
tions and in other porticns surveyed, this does not mean

that there could be no oil accumulation in other places of thils
flerxure, In additlon, the isomems branch off east of Ludbreg,
with the result that the {lexurc is here apparently flat-

tening out apgaln,

Another problem arising in comection wlth the
Ludbreg arou lnvelves the relation between depth of the Tere
tiary basement and gravity anomalies, The following table
sumnarlzes the data on graviteiional anomallcs and the depth

of tho Tertiary basemeni as s'iown uy recent drillingss
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Sedlarica

Vellki Popanec

Grubisnopol.je

Ludbreg T

Ludbrog TT

selniea Raky 19

bSelnlea lura I

Selniea,Peklenlea )7

Kravarsko

fiojlo

B javica

Janjalipa

Peteshasa

Sicak

Osekovo

Rosetari
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N
Gravitaiional Depth of the basement
anonaly
+ 27, mgal. deeper than 860 m
+ 26 mgal. aboul, LOO m
+ 25,0 mgal 1029 m

+ 17,7 mizal deeper than 1350 m

about 1700 m

+ 16,8 wpal desper than 1500 m,about 1800 m

+21e mgal deoper than 1100 m,about 1500 m
18,5 mgal deeper than 900 myabout 2000 m
1.2 meal docper than 1030 m,about 2200 m
16,3 ngal loaa deep than 1000 m

10 mgal 2156 m

o5 maald - 133l

13,2 mpal aboul, 1800 m

10,5 npal deeper than 1740 m,

about 2500 m

Y8 ryzal deeper than 1015 m,about 2000 m
9,68 mg&l deepor thun 1720 m,about 2000 m
2,9 mgal about 2600 m
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It follows from the foregoing survey that the
depth of the Mesozolc or crystalline basement of the Tertlary,
very roughly, varies inversely wlth the gravitatlenal anomaly,
A strict correlation is not present, however, Thore must be still
other factors which are decisive for the extent of the anomalies,
as for instance the denslty of the rocks of the subjacent basew
ment, the density and the thickness of the separate Tertiary
Stages and probably alse the reglonal gravity gradients, Othep=
wise we could not have formed + 1l;,5 mgal, at Bujavica, where
granite 1s met at the depth of 1331 meters, while at nearby
Gojlo the higher value of + 18 mgal, was found, in spite of the

conslderable greater depth of the basement at 21.56 m,

{B) The Veliki=Porance - Subotdca axls, (Ses Profiles 7, 8 and

9.)

The Veliki Poganec-Subotica burled ridge or saddle
forms an integral part of the Kalnik anticline, plunging toward
ENE, as will be shown by a glance at Sheet 1 of the 1: 200, 000
map, The Rasinja syneline separales this saddle, on the N from
the Ludbreg saddle, while on the S the Koprivnica syneline sopare=
ates 1t from the Lopavine structuro ( sec Profiles 7 and 8.) Orave
lnetrically the Subotica saddls is snmaller and more sharply defined
than the Ludbreg high, From Apatovae, where a Loithe limestone
tranepression on older basemeni rock drops out to the surface, the
saddle axis first vuns west and east to0 Veliki Peganec, A short
distance eust of Veliki Poganee it appears to undergo a slight

interruptien, shown for the tine belng by gravity observations,

5l -
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In the Prkoes it becomes distingt, once again and rune over the
high Pesek to Subotica, whence 1t leaves the hill-country for
the plain, where it has bern obasrved in detail by torsion
balance observationg, finally dying out about 6 kilometers east

northeast of Subotdea,

On the outeropping Lelthe limestone near Apatovig,
the gravity at firet 1s +32 mgal, and then sinks to 25 mgal
botween here and Veliki Foganac, where Mediterranean IT lios
at a depth of about, 220 metors, Thence it falls slowly to
roach 20 mgal at the deop well Subotica T and [inally reaches
+ 13 mgal. towards the end of the anticline, where it dies
away, (8ee Profile 9)s The Subetica I well which is located
on the same + 20 nega-igogam as the Ludbreg I well, also enw
countered an entirely similar profile during drilling, with
the single difference that in the former cage the boundary e '
tween the Valenciennog and Pro-valenciennos layors occurs at,

a depth of 1250 metors, or 150 motors deaper than in Ludbreg I,

On the whele, tho gravity drops eonctantly towards
the east alons the antielinal axta, ao do, strutigrﬂphically,
the Tertiary mombers, Only at the High Pesck, about 1 kilo=
meter weot of the Subotica I bore hole, is a amall local. deme
of avout 0,5 mgal amplitude superimposed upen the gravity axis,
and there 15 alse presumably a second similar local done neap
Prkos, In the light of the many oll snewings revealed by the

counterflush drilling of Petrolej, Ine, at the upstriking wegte

ern end of the saddle near Ribnjak and neap Veliki Poganee,

: - - R000100190003-8
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further exploratory drilling on one of these two domes

would appear to be in order,

(C) Lepavina axls (Seo Profiles 10, 11 and 12).

This structure splits off from the southwest cor=
ner of the Kalnik anticline, With the exception of the Marine
ovac bore hole, drilled by the British, which ils west of the
structure proper, no drilling has yet been done on this saddle
formatlon, The Lepavina structure is gravimetrically distin=
guished by the faet that the + 28, + 27 and + 26 ﬁgﬁh-isogams
all lie compact and closed around the + 20,8 mgal gravity
maximum, Closed, compact maxima faverable for oll prospects
are by no «eans frequent throughout the entire exploration
area of Croatia, The narked drop in gravity on the south
flank, ac [ar as the Krizevel and Bjelovar synclines, is also
favorable; thic amounts to a total of 16 mgal wlth a gradiont
of 3 ngal per kilometer, It was alge possible to confim the
Lepavina siruclure by geological surveys, whleh showed the
presence of arpglllaceous Valenciennos sirate in the center of
the saddle and lignitiferous rhombohedral strata on the [lanka,
Ihe only facter giving rise to some misgivings ig the high
value of the gravity anomalies in the center of the structure,
These values are hisher than in any of the deep borings to
date (see list on page 31.) In comparisen to the experience
on tha adjacent Veliki Poganeec = Subetica aniieline it may
be asswned that Mediterranean II is no deeper than 800 meters
in the ecenter of the Lepavina structure, 7o Judge frem the

experience at Veliki Poganes, however, it must also seem
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doubtful that the favorable reservoir rock of the Valencilen-
nes layers ls stlll present in & structure jutting up so

highe

In many ways the isolated structure in the Bilo
mountains south of Jagnjedovac appearas more favorable; this
adjoins the Lepavina structure on the West (ses Profiles 1l
and 12), Although no closed lsogams have yet been drawn here,
the terrain i1s wooded, hilly and difficult of access, and the
f'ow observatlions that have been made do not exclude the possi=
bility that such gravity contours exist, In any case this
structure botween Velika Nuecna and Srijem is distinetly set
of'f from the Lopavina siructure proper. According to the ex=-
perience at Ludbreg and Subotica the maximum at + 22,8 mgal
would allow a suft'lcient, depth of layers promising oil at
about 1000 meters, The marked southward delflection of the + 22
and + 2) moga-isogams is also deserving of notice. A secondary
oxla of the strueture, striking from Norih to Jouth, becomes
cloarly defined, parallel to the struciure laying to the south=
weol of Rascani and the westorn limites of the Bjelovar syn-
oline, 1t may be asuumed thai geological surveys of the
stryueture south of Jagnjedovae eould furnish additienal clari-

ficatiens,

(2) 'THB BILO STRUCTUNES

While the siruetures just deseribed still follow
the trend of the Alps from Last to West, a series of maxima,
beginning east of the Lapaviﬂa strueture, run along the south=

western edge of the Drava graben and are here colleciively dis=

S L
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cussed under the nane of the Bilo structures, Topographically
the terrain is mostly woeded and hilly. Ceclogically almost
throughout the area lignitiferous strata of the Rhomboidal layers

of the Pannonlan crop out on the surface,

(A) The Mosti structure ( See Frofiles 13 and 1h),

This 45 a case of a structure enclosed by the con-
centric + 20, + 21, + 22 and + 23 %ggatisogams. The form of
the structure is somewhat lrregularly triangular to heart-
shapad, which obviously resulted from the colncidence of the
East=West direction of the Sava river fold with the southeast=
northwest direction of the Bile meuntains and the north=-south
direction of the Moslavina mounteins, The maximum of + 23,45
mzal 15 loeated at Srodrji Mostl, Towerds the northeast the
provity values sink to + 5 ngal, or & total drop of 18,5 mgal '
with the highest gradlent amounting to about 2 mgal/km over the
5 kilomelers between liosil and Novigrod, The pravity values
also fall off by 11,5 mgal lowards the Bjelovar syncline on
the southwesl, where they reach + 12 mgal., Even towards the
southeast, along the trend of the Bilo mouniain range, the
grovity values sill fall by 10 mgal io reach the depressions
of Yirova Katalena, ( See Profile lh)., Delimitation [rom
tho structure south of Jagnjedovae is weakest toward the north=
wost [or here the gravity values fall enly as far as + 19.3
mgal, "The proad plateau-like configuration of the southern

part of the maximum makes the over=all pattern of the struce

ture seem somewhat loss favérable at first glance, but is
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probably caused by the above-mentioned interference between

a nunber of fold directlona,

In the nelghborhood of Mostl the sands and clays
of the rhomboideal layers of the Pannonlan are everywhere en-
countered at the surface, frequently accompanled by lignite
seams, as near Bregl, near Javorevac and near Moatl itself,
Tt is however very noteworthy that in the sunmer of 1942
there was a small discharge of methane, which ignited, from a
coal boring 33 meters deep near Dolnje %delice, about i kilo=
meters southeast of the church of Mestl, The boring was on
the northeastern edre of ine closed gravity muaximuwm aleng the
+ 20‘%22#;130gam, aliout 5 kiloueters southeast of the highest
value of the maximum, At this peint the layers are pre=~
swned to dip northward at an § degree angle, while in the
lignito mine 1300 meters furthor io the Norih they dip to
the south at an angle of |, dogrees, This gas discharge was
probably connectod with a gas or oil deposii whose presence in
the Valenciennes luyer i3 to bo suspected. The + 23,45 mgal
maximun value corresponds ie a surveyed depth of about 1200

meters for the pre=Tortiary basemont,

As giated, the gravity values fall off further
to the southeast from the eulmination near Mosii aleng the
line of the Bile mountain range and reach their lowest level
of + 13.5 mgal near Sirova Katalena 8 kilomoters northwast of
this peint there is a small gravity dome southeast of 8v Ana
(3ee Profile 1l), fThe dome is snclosed within the + 18

-59.
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%
~aga~igogans and reaches 1ts maximum at + 17 mgal. If the
larger highs of Mostd and Sedlarica should prove to be
petroliferouns, the examination of this small high of Sv Ana

could also be gonsidered at some later date,

The depression near Sirova Katalena has been
incompletely investigated, owing to the gaps in the gravi-
meter network east of Bjelovar. But we must still point out,
however, that there 18 also a topographic depresgsaion through
the Bilo mounteins at this place, which follows the line of
the Bjelovar=Klostar railroad, Geologically, too, it I8
noteworthy that the gravimeiric depression of Sirova Kata-
lesa lies on the northern prolongation of the synclinal axls

of the Ilova mraben,

(B) The Sedlariea Structure.

Southeast of the Sirova Katalena depresslion
occurs o rise to the sharply delined Sedlarica structurcs
This dome=-shaped structure Was diseovered by mapping work
of Swise meologlots workins for the Shell Compony as early
as 1923, A dome=shaped anticline, aboul 12 kilemeters long
and siriking from southeast to norihwest, had been located
by observations of angles of dip in the Pannonian layer s.
Angles of dip ranging in plaees from 34 doegress {0 L2 de=
grees had been observed on the northeast flank, on the south=
weel flank these values pgenerally run up to 35 degrees, while
very loeally, in the vieinity of the deep boring, they had

resched 1,0 degrees 1o li6 degrees. Most angles observed, how=
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ever, were under 30 degrees, while only 5 degrees to

10 degrees were noted on the exterior flanks of the dome.

Baged on this mapping work the Sedlarica I hore hole ls

that it was 855 meters deep, that at a 280 meter depth a

piteh of 20 demrees was found, and from 834 meters to 349 meters
[83L - 339 metars, Ilgures as in text)

tho pitch was 60 to 70 degrees; that water was often en=-
countered, and alsc, between 86, 387 and 616 meters small
quantities of oll mixed with the water were also met ( in

all about 1000 literal), The exact age of the layers tra-

versed remalned unknown, however, as did the reasons why

there was never any real productlon,

Yhe mravity survoys made by Hetrolej, Ltd. then re=-
vealed a pattern in substantlal agrecment with the geologil-
cally determined structure. The maxlmum ov + 27,1 meal was
found to oceur not far [rom the old bore hele., The struc=-
ture is onclosad within the concontric + 28, + 2l, + 25, + 26
and + 27 mgal, ilsogams and thls aroca embraces approximately
the zeologieally located arch layer, 1p to the present time,
8o exact an apreoment bolween geologic and gravity stracture
has been found only near Selnlea, The structure is gravi-
metrieally very prominent on three sides. The pravity falls
by 2 mgal, over a distance of 8 kilcmebarsﬁowards the northe
enst and the Drava graben, which corresponds to the very high
pravitatienal gradient of 2 mgal.,ﬁqn and in the upper and
steepor portion = = 1,5 km wide = = »f this gravity high,
it even reaches 5.8 mgul./km, Towards the southwest, too,
in the direction of the Zrinjska synelins, the gravity sinks
by 10 mpal, from ite value at the Sedlariea high., (see Pro=
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file 15), while towards the depresslon of 8lrova Katalena on
the northwest the fall 1g as much a8 1l meal ( See profile 16),
The only diroction in which there appears to be no partlcular
demarcation is toward the goutheast, but the altuation 1s not
entirely clear here, since thero are gaps in the aurvey. At
{irst lwpression the course of the + 22 mgal., isogamd indi=
cates anobher gravity high in tha somewhat lower position of

Cromusina, south-southwost of Sedlarica ( See profile 18),

The particularly high value of + 27,1 mgal, for Lhe
gravity anomaly of the Sedlariea high 91111 remains to be dls=
cussed, This 1s the highest value ever found for the surface
level of any deep boring made in Croatia, (Soo table on page
vereedB)s  The gravity wan somawhat lowar = = + 2Lk mgale ==
at Grubiéiopoljn, 18 kilometera further to the south, where
Lhe micagehisl layer was reached at a dopth of 1029 mators.

Tho conelusion would seom to be justified that the Sedlarica

I boring would havo reached tho Tertiary basemont 4 short
distanee beneath its lowesti depth of 855 mators. Englneer
araf algso reached the ecenelusion from sravily ceuputations that
there must be a sravitational masslve body near the surfuce in
the vielnity of Sedlarica, If tho over=all gravity pattern is
consldered in this connectien, it appeara that the Sedlarica
sbrucbure represent® a projecticn of the Psunj=Papuk mass,
thrust forward underground in northwasierly direetion., The
faunlting separation of this mass from the Ilova graben runs

alony the fairly straight north=routh line of Sedlarica=Da=

ruvar= Pakrae = Lipik.
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(C) The Structure at the Vokojeyce Yorester's House, South of

Virovitica ( See Frofiles 18 and 17)

Virovitica lles on the + ly mgal, isogam 6 kilo=
meters south of 1t the eravity rises to + 10 mgal over a dia-
tance of I kilometers corresponding to the high gradlent of
3,5 mgal./km, But then there ls a pronounced {lattening of
this vradient in the synclinal hille=country around the Vukojevee
Forgater! s Lodge, so that scuth of Rezovac the distance be-
tween the + 18 and + 19 mgal, isomams is L kilemeters, corre-
sponding to a gradient of only 0,25 mgal./km, WNear the For=
ester's Ledge itself thare is even a small gravity wma=lnum
on this gravity plateau, with the highest value of + 19,7 mgal,
aromnd the closed + 17 mgal, isogam, To the wost=northwest
from here the gravity falls to + 18,1 ngal, and thence rises
to the + 27 mgal, valua at the Sedlarica high. The gravity
gonditions on the southwest flenk of the structure wore not
investimated, #o that the over-all gravity pattern is not en=
tirely clear, Expericnce at the margins of the Sava river do=-
prossion = 16 the Gojlo and Resetari strustures - as well as
the eondiiions on the edys of the Selnieca saddle have shown,
however, that distinet gravity terraees sun correspond to pro=
nounced Tertiary gas and oil beuarinpg saddle forsatiens., The
reglo environs of the Vukojevee Merester's lodge therefore
deserve geological investipgation as to the possible exlstenee

of a promising oil strusture, The gravity of + 19. 7 mgal,
allows the more favorable assumption thut the thieokness of

the Pliecene is preater, especially opposity Sedlariea,

]
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(D) Thg Lisig&n@ Structure ( See Profiles 19, 20, 21 and 22,)

— "

Thae Lisiéine structure north of Vogﬁn appears to he
one of the most Pronounced in the entire exploratlion area, ale=
though only the eastern half of thig structure has been sup
veyed, The mxlmum, about 2 kilomoters west or Lisi&&na, reaches
the very high value of + 18,6 mgal, Fron Liaiéine towards the
south the gravity fipst Talls to + )0 mgal, at Voéin, and
then rises again, further towards the aouthwest, until it
reaches + L. 8mmal, in the aroa of the basalt or augite-
andesite whieh overlays the crystalline basement there, (See
Profile 20,), Tt ig accordlagly very probable that there
is an undiﬁcovored basalt foruallon neap Lisifine as well,
and that the erystalline basement 1g also presumably not far
irom the surface at this place, Ag a matter of fact basaly
body wag reeently discovered during the course of mapping works
by Dr. Boljak of Zaprob, A Gpur of Sub=rannonian White Marl
stretehing northward from the Papuk mountains is shown on the
old geoloslenl mape In the Voéin-Lisiéine areda, This spur colne
cldes roughly with the area of the + L0 mpal, isoyans, where
in any case the basement is loeated at inconsiderable depth,
From the viewpoint ef petroleous geology, therefore, the dome
of the gravity strueture has no significance, The same prob=-
ably also applies to the Southeastward bulge between the + 30
und + L0 mgal, isogams, of the structure, towards Macute,

Gee Profile 22),

The Lisieine siructure is gravimetrically interent=
ing on aeesunt oy its extraordinary amplitude whieh anounts to

+ 52 mgal, beilween itg high and the Drava river depressisn at

e :" Troan e
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Vagka, 20 kilometers farther to the north. This corresponds
to a gradient of 2,6 mgal./km, gravity difference of this or-
der has been found elsewhere in Croatis oaly on the southern
disruption between the Psunj mountains and the Sava graben,
near Nova Sradiska, between which the observed difference

amounted to 51,6 mgal,

There is a northward bulge of the isogams on the
northern declivity of the Lisicine structurs near Gvozdansko,
3 kilometers northeast of Klisa, (8ee Proflle 20.) Since
the area involved 15 between tho + 23 and + 20 mgal. isogans,
a certain oll-geologlcal signiflcance would notl seem entirely

out of the questien,

A shallowlng of the gravity contours beiween the
+ 20 and + 25 mgal, isogams adjoins the northeast flank ol this
bulpe south of cabuna, This shallowlng is 3 kilometers wide,
so that the gravity gradiont is 1.7 maal./km,, while it is
L mgal,/kn, -southwest o thls strip and L/l mgal./lan north-
enst of it, (See Profile 21), "Thus there is a pronounced
gravily Uarraco hore ag well, I might correspond to & pro=-

mising strueiure,

On the other hand, the structure west of Klisa, for-
merly discovered by Dr. Papp, using geological mothods, and which
has been covered by a small mineral elaim filed by the Bitumen
Company, was not surveyed at its central part, The values found
on the eastern edge of the strueture shew only that they lie |

in the appreximate sone between the + 27 and + 30 mgal., lsogams,

=
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These sravity values, which are still rather high, taken to=
gether with the fairly short distance of the basement-= 8
kilometers to the south = = make the prospects of the Klisa

structure seem not particularly good,

(B) The plunging axia of Bokani (See Profile 25.)

At the EasteSouth oot of the LiSlgine hlgh, 10
kilometers east of Votin, near Hokani, the course of the isozams
suggests a small axls plunglng eastward, (“ee Profile 23).

In addition to the fact that this structure has only been very
incompletely surveyed, the gravity values at « 25 to + 28 wmgal.
are fairly high, so that there is scarcely any chance of iis

being favorable for oll production,

The gravimeter station 7 xilometers southeast of
this polnt, immedlately nerth of Drenovac, with 1ts‘randing
of + 33 mpal., 15 probably almest at the edge ol the crystal-

lino formatlions of the Papuk mountaineg,.

(F) The Mikleus Gravity Plain,

YJouthwest of Mikleus there is a further slight
flattening of the contours between the + 18 and + 22 mgal,
isogams, The gravity here rises by L mgal., over a distance
of 3 kilomaters, corresponding to a gradient of 1.3 mpal/km,
In eontrast to this, the gravity falls to the northeast ef
this strip from + 18 to » 1 mgal, over a distance of 8 kile=

moters, eorresponding io a gradient of 2,1 mgal,/km. Toward

the Papuk mountains on the southwest it rises from + 22 to

/
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31 mgal, over a distance of 2 kilometers, or a gradient of
Le5 mgal,/km, For the time being no conclusion can be drawn
about the possible practical slgnificance of this shallowing
for oil productioen,

(G) The Orahovica-Fericanc;fgggyity terrace, (See Frofile 25,)

Gravimeter surveys of this pronowiced gravity terrace
have been only sketchy, The geolozlcal material available, how=
ever, 1is better than in the areas Just discussed, for the Ora-
hovica=Benicani sheet of the 1: 75,000 map, surveyed by Dr,
Poljak, was lssued in 193, According to this map, the southe
west corner of the sheet ig composaed of bhasement rock, made up
of mica schist, Silurian schlsts, and Triassic chalks, The
northern end of this basement rock is a line running {rom
Eagt=Southeast to west=northwest, beyond which the late Tare
tiary conmences, Of those lormations, there ig only a small
amount of Leitha limestone and white Marl in the sastern por=-
tlon, while in the reiainder of the sheet Panncnian marls
abut imnediately upon the basement rock, This mokes it probm
able that the boundary line botween basement rock and Ter=
tiary coerresponds to a fault disrupiion, the more se sinee
the Tertiary layers, accerding to the map, have an abnormal
dip througheut towards ithe basement rock, A strip with Pane
nonian marls, about 2 kilemeters wilde, runs northward from
the edge o the mountains, and this is then followed by over=
hanging sands designated by Poljak as Upper Pliocena, The

most southerly gravimeter statien is loeated on the southern
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edge of Orahovica, in the area of the Pannonian marls,

with a reading of + 31,3 mgal, 1700 meters north of this
pelnt, in the central part of Orahovica village, in the

area of the above~mentloned sands, & gravity of 25,) mgal, was
observed, There is thus the high gradient of 3,5 mgal,/ian
over this distance, North of here however the values on a
8trip 3.5 kilometers broad sink only to + 20 mgal., which
corresponds to a gradient of only.l,h3 mgal,/km. This Rrave-
Ity terrace of Orahoviea ig developed in even more pronounced
faghion further east towards Pericanci, where the gravlity
values over a distance of 2 kilomotors sink from + 22,5 to
22.0 mgal,, corresponding to a gradient of only 0.25 mgal,/icm,
As a wholo the ‘rahoviea-Ferieanc] ghallowing of the grave-

1ty contours coineides with the diluvial terrace in that area,
The gravity fallg off again to the north of the + 20 mgal, iso=-
fams, 30 that the + § mpal, isogam 19 reached in 6 kilomotors,
glving a gradient of 2,8 mgal,/km.  (See Profile 25,) Inas-
mueh as the slze of the zravity values, ranging from + 20

Lo + 25 mgal,, dons not soem unfavoruble, the Orahovica=
Fericanei gravity terrace desorves a possible more dotailed

Heophysieal examinatien at sore later day,

(H) The Nasice Structure with 1t8 Axis Plunging toward

Jelisuvae, (See Profile 26,)

The structure near Nasice village iu pronouneed,
though ineompletely surveyed, The maximum of + 3),,2 mgal, is
deeidedly high, Northward from here to the Drava river, where

-w-
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the observed gravity is = 6 mgal,, the value falla by L0.2
mgal,, which ls a large amount, even though the dé;ent is
considarably less steep than, for instance, from the Lisigine
high. (See Profile 26,) But even to the south, towards the
Krndja basement rock, there is at least a fall of 10 mgal. by
the time the Tajnovac syncline is reached. The strong maximum
of Nasice 18 all the more surprising, for there is nelther
tepographic nor geologlcal indication of its existence, The
goologlcal map ( manuscript, 1i 15,000, Shec Naslce and
Kutjevo, by Dr. Poljak# does not even suggest 1t. The Nasice
high is located 8 kilometers northeast ol the old achlsts of
the Ktadja mountains, The high value of the maxiium = = 3L.8
mgal, = = indicates, in comparison with the data for Orahovica
and for Gradac, south of Nasice, that there ls basement rock
or heavy recont volcanic rock clese to the surface near Naslee,
go that the strueture of Naslce proper is hardly likely to have

any significance for peiroleun 700108y,

The secondary axis plinging northeast towards Jelisa=
vac from the Nasice structure may be somewhat differently gitu=-
ated in this respeci, as it is developed in the regien of the
+ 2, + 29 and + 26 mgal isogams and thug in an area where a
suffiecient thicknaas of the Tertiary sedimentary formations muy

be eounted en, (8ee Profile 26.)

(1) The high of the Krndja Mapsif between Oradac and Oradistie.

(See Profile 26)

he basement roek of the Kradja massif was traversed
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south of Naslce between Gradac and Gradistje, and thus

near 1ts narrow eastern end, by Engineer Graf's party comw
ing from the north and by Dr, Schmidlin's party, laying

out stations frem the south, Even though these observailons
are hardly ol any interest for oill geology, the hlgh grav-

ity values are still of interest for purposes of comparison
with similar values in areas wlth unlnown basement formations,
From the above mentioned syneline near Tajnovac, southwest

of Nasice, with a gravity of + 24.7 mgal,, the values rise tovards
the south over a distance of ) kilometers to reach + )2, 8
mgal, near Gradac, which corresponds to the very high grad=
ient of L5 mgal,/km. According Lo the geologlcal map this
streteh runs from Upper Pannonian to Lower Pannenian, while

at the southernmost point, near Gradac, with + ;2,8 mgal,

the approximate boundary of the Leitha limestone would have
been reached, with the overlyin; basalt south of Gradac on the
odgo of ihe Krndja mountalns still about 800 meters away. Ac=
cording to the gravity value the crystalllne rock or hasali

must be very near the surface at this station,

Both of the norihernmost observations made by
Schrddlin, which were + 53.6 and + Sl.L mgal, respectively,
were at the edge of the central Krndja basalt mass, faeing
the erystalline and Silurian sehists respeetively, Those
especially high values are to be aseribed to the heavy bae
salt rock, ‘The next statien to the south reaches the highest

gravity value observed in Croatiar + 51,085 mgal, although

-0 =
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this station 15 already further away from the basalt forma=
tdon In the middle of the schistose mountains., But right at
thils point, as in the case of the next station to the south,
with a gravity of + 51,2 mgal,, an amphibellte lens comes very
close, and these abnormally hlgh values are te be ascribed to
this circumstance. The next station, No 2000, near Gradistje,
has a gravity of + l2.L5 mgal, and is located exactly at the
edpge oi the Kradja phyllita, facing the Pozega fault=-pit, At
the next station, located only 450 meters further scuthwest,
the gravity value is only +34.95 mgal. The gradient 1s thus
18,9 mgal,/km,, which is abnormally high, In fact, it is the
highest ever observed in Croatia during these surveys, This
points to & Juxtaposltion and mutual bounding of especially
hegvy and especially llght rocks, at a steep displacement or
Lault here at the southern edge of the Krndja mountains, On
the whole the concluslon can be drawn Irom the above data that
gravilios of over + L0 mgal, in this reglon indicate overlying
crystalline or Silurian shales, and that values over + 50 mgal,
indicate partileularly heavy basiec intercalations in this silone
or else the presence of late heavy eruptive rocka, In {his
connection we wish to refer agaln Lo the geologieal interpre=
tation of the gravity highs of + 18,6 mgal, at Lisiine and +

31,3 nzal, at Nasiee,

(k) The plunging axis of Benidanei, (Use Profile 26).

In the plain near ueniﬁhnai-KuS&nci, about 15
kilemeters north=northeast of Nusies, there is a large
gravitational mass, plunging towards the norihe=nerthwest, It

is reflected in the bulging towards the north=northwest of the
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isogams frem + 7 to + 11 mgal, dnclusive and in the marked
shallowing inside these lsogams, The gravity values aye

80 low that a great thickness of the Tertiary sadlmentary
structures must be reckoned with, But besides this, however,
the atructure would need to be more closely delineated by other

Reophyalcal methods before drilling could be thought of,

3¢ THE REGTON NORTH AND WEST OF THE MOSLAVINA MOUNTAINS,

(A) _The trough north of Kriigygi=

South of the Kalnik rountains a gravity trough has
been loecated norih of Krizevel, This trough, of which only
the eastern portion has been surveyed, is Presumably comnected
with the graben of the upper Lonja river near Komin, The low=
o2t aravity value observed ig + 11,5 mgal, at a point 2 kiloneters
north of Krimovel, It ip a noteworthy feature of thisg trough
that its surveyed portion atrikes from north to gouth and thue
approaches ai a right angle the Xalnik mountaing, whieh strike
Irom east to weat. This north to south directlen has been
shown by tho gravimeter gurveys to be typical for the entire

wesiern area between Drava and Sava grabens,

jggt_ggg_ﬁa5dég;nggggggggp east of Krifevei. (See Profiles 2/

and 26).

The RaSdand high, east of Krifevei, also follows
this nerth to seuth direetion, which is aceordingly at right

angles to the Lepavina high, the ﬁaxt siructure located to the

: - 190003-8
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north, The high attains its maxinum value of + 22,8 mgal,
near Rascani, and ls enclosed within the concentric + 20,

+ &l and + 22 mgal, 1sogams, To the northwest, facing the
Krlzevel syncline, the drop 1s 1l.3 mgal, ; to the east,
faoing the Bjelevar syncline, the drep is 11,5 mgal, (fro~
file 27); end to the southwest, facing the Cukovec syncline,
the drop 48 11,8 mgal, To the north, the demarcation from
the Lepavina structurs is blurred, for the values only sink
to as far as + 19.2 mgal, at the gravity pass of Sasvete
(Profile 28), and to the seuth as well there 18 enly a nar-
row aravity thresheld to the leslavina masuif, which ate
taing a small maxinum at Farkacevae, where the value is + 19,05
mgal, The Rascani hlgh belongs aceordingly to a spur running

down northward inte the plains from the Moslavina mountaina,

Goolopically all that is known aboul the Rascani
area i: that layers of the Rhomboid stage crop out on the surs
Tace togethor with limitc moasures, the strike and low angle
of dlp of which agrees with the gravity pattern, as, for in=
atance, at Lemes, It is also worth notieing that tho small
mineral clailn filed thero by Bitumen Ltd., which wao presums
ably lald out on the basic ol geolegical stiudies, exactly

coineides with the eonter of the Rascani siructure,

From the standpoint of oil geology, the sonewhat
indeterminate form of the maximum, the low gravitational prad=
ient in the reglon of the dome, and the fairly long distance

from the deep Drava and Lonja-Sava grabens are all facters which

-} -
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appear ab initlo less favorable, Presumably any further
exploration of this structure will first have to awalt good
results from the adjacent Lepavina, Mostl and Vrbovec struec-

T«U.I’SB.

(¢) The Bjelovar Syncline,

A falrly large synecline, striking [rom southeast
to northwest, was discovered in the Bjelovar area, between
the Bilo structures on the northeast, the Moslavina mounteins
on the southwest, the Rascanl structure on the northwest, and
the Gruglsnopolje structure on the southeast, Large portions
of 1ts eastern seciion remain unsurveyed, It is about 30
kllometers long and about 10 kllometers wide, The lowest
gravity values are in the neighborhood of +11 and + 12 mgal.,
which are considerably higher than in the Drave graben or in
that of the Lenja and Sava rivers, In its northea:tern section
the north to south course of its western flank, which immediate-
ly adjoins the Rasecani siructuro, 1ls worihy of notlece. In the
gouthwest, wosl of Grubisnopelje, there is a connactlion with
the Ilovae river depression, In this area cenfirmed showings
of oil and pas have been known, only in tihe Bile struetures,
nertheast of the Bjelevar graben, whieh siruetures adjoin
the deep Drava depressien on their northeastern flanks, For
this reasen it hus not been proven whether or nol formation of

oll and gas has occurred within the Bjelovar graben,

(D) _The Capma=Vrbovee axis, (Profiles 29 = 32)

The Casma~Vrhovee axis commences 2 kilometers north=-

-74-
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east of Cazma with a gravity of + 27.h mgal. This point 1s
located on the northwest corner of the crystalline mase of the
Moslavina mountains, According to the latest geological map,
aheet Tvanic Klostar and Moslavina, this northwest corner of
the erystalline mass would, it 1s true, run about 2 kilometers
further south. But it will be explained below that according
1o the resulis of the gravimeter survey, it is highly probable
that the crystalline mass of the Moslavina mountaing on the
north runs far beyond the llmlis hitherte agsuned, And lIn=
asmuch as readings over + 27 mgal, at pointe In the southwest
corner of the Moslavina mountains are certainly over crystalline
formations, this is also presu:ably the caso with the point
showing + 27.lt mgal, gravity at the northwest corner of the
maseif, From there a plunging anticlinal ledge over 18 kilo=
meters long strikes firet towards the northwest, then to the
north-northwost and [inally almosi due north, From Cazma tho
olructure then passes about 3 miles south of Dubrava and then
procoeds in the direction of a point about 3 kilometers north=-
west of Vrbovee, During this portion of iis course, the struce
ture firsi crosses the swampy downstream arcas of the Cazma
river, then the low hilly terrain near Dubrava, then the flat
moorland graben of the lower Glogovnica brook, and ends finally
in the hilly terrain of Vrbovee, There is thus no connectdon
at all recognizable here between topography and struetural
goology, which connection for instance does quite clearly

exist in the case of the Gojlo structure and, at lsast in

suggestive fashion, with the Kriz stiructure, There are
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certainly no geoloegical clues in the swempy lower reaches
of the brook, and hardly any in the low rolling surfaces
of the rest of the structure, which is covered by deep layers

of clay and loam,

This 18 the status of the gravity patierm fo; the
time being, Three sections of the structure can be distin-

guisheds

(1) The soction between the # 27 mgal and the + 15 mgal. 1so-

gams. (Seo Profiles 29 =30.)

Hera we have less a structure proper and more
the northwest slope of the steeply doscending west and north
flanks of the Moslavina mountaina, According to the results
of obgervations near Mikleu§ka, 1t appears possible that oil

aceunulation has aloo occurred aloni these flexural [lanks,

(2) The secidon boiwoen the + 15 mgal,and the + 13 mgale

isopmams, (See Profiles 29 and 31.)

Herc we have a plateau-like flattening in the
course of the siructure, Irom hore the gravity values fall by
1a mgal. over the B ullometers distance to the depression of
the upper Lonja, near Luka, This correspends to a gradient of
1.8 mgal./lm, There is a fall of 6 mgal. over tho L5 kilo=
melers of tho distance northward towards the Cugovac syneline
north of Dubrava, corresponding to & gradient of 1.3 mgal./km,
In this part of the struciure the gravity is ai tho same lcvel
ap on the dome of the Sumecani=Kriz structure addoining/the
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south, There the Valenclennes layers may be agaumed, from
the results of counterflush drilling to lie at deptha be=
tween 500 and 1200 meters, and for the time belng similar
depths nay be counted on the section of the Cazma-Vrlovec

structure we have been discussing,

Q)

The third and northcﬁmost sectlon of the struc-
ture, lying between the + 13 and the + 8 mual, lsogams, 1s the
~08% noteworthy of all, ( Profiles 29 and 32), The structure
here 1s narrow and sharply delined, with steeply descending
flanks, The drop towards the Luka syncline in the west amountis
to 10,5 mgal, with a gradient of 2,8 mgal,/kn,; towards the
narrow Dubrava syncline in tho east, which roughly coincides
wlth the lower course of the Kamesnica potok, it is L mgal, with
& gradient of 2 mgal./km, According to the isogam pattern,
there would oven seem to be a small closed gravity high on
the creat of the saddle, with a maximum of + 10,6 mgal, and
a closed + 10 mgal, icogam, But the observations have not
been 30 closely spaced hore as to make the existence ol this
closed high seem entirely certain, The s 10 mgal, isogam of
this little high could also be linked up, without too much
doubt or sirain on the imagination, with the + 10 mpsl, iso=
gam 1,5 kiloneters further to the southeast, and it would thus
agsume the same form, stiretched out towards the northwest,
that the + 9 mgal, isogams now have, But oven if this seecond

interpretation should be in order, and there were thus ne
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closed gravity structure, the narrow, elongated form of

the gravity pat -ern would peint to the possibility of there
being a closed geological structure here as well. The struc~
ture seems espacially interesting for oil geolegy, because so
pronounced a gravity structure has not elsewhere been found at
guch a low gravity level. It 1s truo that Oseckovo and Struzec
1ie on a gravity lovel comparable to that of Vrlbovec, but the
structure of Osekovo shows a much less sharply definedisogam
pattern that does that of Vrbovec, The Valenclonnea layers
would also be suspected to oceur in the Vrbovee strueture ati

a depth between 1000 and 1800 maters, according teo the analogy
of Osekove, The ebjection might be raised for a momeni that
the Vrbovec structure might lle too far from the promising
Drava and Sava trougha, In lact, however, the Vrbovee stiruce
ture imediatoly adjoins the deep Lojnica graben (=0.9 ngal. ),
which representis the direci geological continuation of tha
Sava graben, So in any case the Vriovec structure should be
berne in mind as a pronising ocatlen for a deep exploratory

drilling.

(E)__The Vrilinska uxip on the Western Flank of the Moslavina

Mouniaine, (Profile 35).

From the peint near Vrilinska, with grovity + 20.9
mgal,, which is loeated, aceording to the geological map, 2
kilemeters west of the western edpe of the Moslavina massif,
the axis plungzed toward the point + 13.2 mgal, 6 kilometert

further to the wesi, en the gravity ﬁaas near Susnjari, ' More =
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over, the repre-entation of this structure depends to a
véry great extent en Interpolation from more dilstant series
of observations and is therefore not certain in its details,
Under certain circumstances oll accumulation might well, be
possible, in itself, in similar structures located on the

flanks of ancient massifs,

(F)_ The Kriz - Sunecani = Ivinic Klostar, (Profiles 33=35,)

The Kriz-Sumecani-*vanic Klostar axis has a cer-
tain relation with the structure we have just deseribed, The
former strikes from southeast to northwest for a distence of
18 kilometers along the northern Iringe of the Sava graben,
It reaches its highest gravity value of +1).25 mzal, at tho
village of Sumecani between Ivanic Klostar and Kriz. The
closed + 1l mgal. isogem surrounds this point, while the
closure of the following + 13 mgal, igogam in the southeast
doea not appear absolutely certain. To the southweol, toward
the Sava graben, the gravity falls to + 7 mgal, over a dige
tunce of 2 kllometlors, corresponding te the high pgradient of
3.5 mgal,/km, In contrast, hewever, the grovity sinks only
1o + 11 mgal, lowards the Marcanl syneline on the northoast
which cerresponds to a gradient of only 1 mgal./km. (See
Profile 3L.) The Sumecani structure is thus developed in
olrongly asymmetrie fashien, with weakly develeped northw
east flank. The structure piteches slowly in a northwestern
direction, so that + 8,3 mgal, is observed near Ivanie Klog=

tar, and + 6 mgal, near Brecee, (See Profile 35,)

Sinee the gravimeter surveys had the characier of
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reconnaisance surveys, and since morveover it was not clear
whether the axis of the geological structure exactly coincilded
wlth that of the gravity structure, and further than that i
was also unknown which Tertiary layers lay beneath the dilu=-
viwn, the structure ol the aresd was investigated by means of
20 counterflush drillings, This is thus one of the lew ex=
anples in Croatia to date In which it can be seen to whal ex~
tent in detaill the gravity pattern coincides with the geology
structure of the area and to what extent it does not, ( See
1: 250,000 map attached,) According to these drillings, the
general structaral geology does agree with the pravity pat-
tern. Geologically, too, there is a relatively steep slope
towards the southwest, while the region of the dome and the
northern slope 18 very flatly developed, [Further than that,
the slow piteh of the saddle towards the northwest in the di=-
raction of Ivaniec Klostar was also reflected in the goeolegy.
It on the other hand, the geolegical centor ol the siructure
was shifted avout 2 kilometers to the nerth of the gravity
center, Morecover the isopypsal lines ol the geologically
dotermined marker horizon of the boundary between Paludinan
and Congaries layers did not run at all parallel to the ise-
gams, Thus the prineipal herizon was encountered in well
South Neo 25 near Ivanic Klostar, at the + 9 mgal, isogam at
elevation 80 meiers above sea level, while on the same iso=
ggam, gouthwest of well South No 12, the prinecipal horigsen

15 surely lower than = 200 meters beneath sea=level. The

gravity pattern also failed to reveal anything about a fault
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striking from southwest to northeast, with a vertical displace=
ment of about L0 meters, which the drillings showed as prob=-
able. The rather slight extent of the agreement between grav-
ity pattern and geological pattern 1s perhaps due to the
presence of various heavy rock bodles in the crystalline hase=-
ment complex., In the near-by Mealavina mountains there are
partlcularly heavy gabbro nasses alongside of light granites
and gneisses, The fact that the older, friable, sandy marls
of the rhomboidal. layors probably have a somewhat lower den=
gity than the younger and often cohealve clays of the Palu=
dinan layers mey alse contribute to the irregularities. In
any cage the agreement between geophysics and peological siruc~
ture 1s less in the Sumecani structure than in the more sharp=
ly deflned and stecper siructures at Selnica and Sedlarica,

T4 1s an illuminating lact that in general tho agreement is
higher better in the more pronounced structures, Thus tho
exanple of Sumocani may serve as a warning agalnst assuming
too lntimate a relation beiween grovity pattern and geologlcal
gtruciure in siructures known only from gravity data, and not
the sharply dofined at that, In such cases, Lefore the com=
menicement of deep drillinngetuiled geological or geophysi=
cal studies still remain desirable,

It was found, with respert to the relatien between
the depths of the layers and the gravity values, that the bound=
ary between Paludinun and Rhombeidal layers is located at depth

50 meters at the dome of the strueture, where gravity ies +lh

mgal, If we assume thicknesses similar te these at Gejle, the i
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Valenciennes layers would be encountered at Sumecani he-

between 350 meters and LL50 meters,

Moreover the occurrence of gas in varlous counter=-
flush borings shows the geophysical indlcatlons of the Krid

structure to have been basleally sound,

(L) The Moslavina Mountains and their Environs.

The Meslavina mountains appear on the exlsting
geological mape as a relatively small mass of crystalline
rock of characteristically triangular shape. The gravimeter
surveys approached the western edge of the massil from the
west, while they reuained at a greater distance [rom the north=-
eastern and southwestern edmes. (See 1l: 200,000 map, Sheet 1,)
Three ’Eraversas aven penetrated for some distance into the in=
torior of the massif frou the southern tip near Mikloubka Lrook.
llear Miklnugkn iteelf a gravity of + 29,5 mgal., was noted at
the approximate boundary between Leitha limestone and gneiss.
1he next value, observed 1600 meters further north, at the
boundary between Leitha limestone and gneiss, reaches the very
high level of +30,85 mgal, (Sec Profile 35,) IFurther to the
north, the gravivy falls off slowly again, so that in the middle
of the gneise, L kilometers north of this point, + 27.L mgal,
wos noted, A gravity maximum of + 30,85 mgal, thus occurs at
the poeint + 30,85 mgal,, whieh is geologieally however, composed
of entirely heterogenous components, in that the steep south
flank, with a gradient of 5 mgal./km., marks the rift between
erystalline formations and the Tertiary fault=pit, while the
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eagily sloping north [lank with a gradient of 1.2 mgal./km.,
19 the result only of petregraphic differences within the

crystalline formations,

Two particularly high gravity values were observed
about 2 kllometers to the west, on the Novo bﬂgﬁ% south of
Jelenska gornja, According to the peologlical map the southern
station, with + 31,3 mgal,, still Lies in the Levantine, while
the northern station, with reading of + 29,2 mgal., is in
the Leltha limestone, This is very improbable, At the very
least the southern station must lie in the Pannonian, which
the draftsmen simply forgot to enter on the old Croatian map
between Leitha limestone and Levantine, here on the west flank
of the Moslavina massif, It is the most probable that both of
these points lie on Leltha=-chalk which is probably underlaln
at shallow dopth by crystalline fornations, The polnt +31.3
mgal., located 3 kilompters to the cast, forms the center of
the reologically heterogenous gravity maximun we huve beon
discuasing, In any case both of these lnstances reveal the
ourprising fact that the highest gravlity values are found
hera, dirsctly on tho southern edge oi' the cryotalline massif, ,
while the spavity falls oif again to the north, towards the

inalde of the magsif, as far as the survey has gone,

This i3 also confirmed by the fellowing iraverse
1o the west, in the valley of the Jelenaka gornju, (See
profile 36.) Proceeding from the south, the station + 26,9
mgal, probably still lies in the Pannonlan, und the succeeding

naximam value of +29.95 mgal, in the Jelenska zornju proper

- 83 -
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18 probably on shallow Leithe limesione underlain by
crystalline formations, The next three atations to the
northward, at which the gravity sinks from + 27.9 to

+ 2hi5 meal., lie at the approximate boundary between lLeitha
limestone and crystalline formations, and the four northern-
most stations of the traverse, at which the gravity sinks
from + 25 to + 21,6 mgal.,, lie 1n the area of a granite
strip imposed on the gneiss of the Moslavina mass, West

of this traverse there are two othar stations, both of them
in the valley of the Pescenica Brook, that still come in
contact with the crystalline formatlons, According to the
geologleal map, the western statlon, with + 21,35 mgal., is
on the boundary of the crystalline rocks, while the eastern

station, with + 23,45 mgal,, lies in the gnelss,

To sum up, values ranglng f{rom + 21,5 to + 31.3
igal, wore found on outeropping crystalline bodrock complex
at the southwestern tip of the Moslavlna mountalns, These
ratner high differences are obviously of purely psirographic
origin, The low values from + 21,6 to + 25 mgal, [page 6L)
fall within the realm of the lighter granites, while the
higher values are found in a ragion of gneisses distinguished
by the frequent osccurrence of heavy amphibolite schisi and

gabbro intercalations,

Bimilar gravities were noted elsewhers in areas
with considerably greater thickness of the tertiary [omiations

above the basement roek, Thus, fér example, the reading near

-ah-
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the oil outeroppings near the former axle grease factory at
Mikleuska was about + 2l mgal., and the old bore hole, which
wag about 900 meters deep,had apparently not yet reached the
bottom of the Tertiary rocks, If we compare more distant
locations, the bottom of the Tertiary at Sedlarica, with
gravity + 27,1 mgal., is deeper than 860 mneters., and at
Gruulenopolje, with a gravity of + 25,k mgal,, Tertiary form-
ations 1025 meters thlck were encountered over the basement
rock, Thase examples should serve as warnings agalnst esti-
mating the probable depth of the basoment rock 1ln areas not
thoroughly studied, on the basls ol gravimoter readings alone,
It is, nevertholess,a fact that at the gouthwestern corner of
the Yoslavina mountalns values over + 28 mgal, have been {ound
only on erystalline formatiens or on shallow layers of Leltha
limestone imposed directily upon such formations, Furiher than
that, the area of exposed erystalline [ormatilons is echaracter=
ized by low gravity gradlents. It follows from these general
indleations that the lMoslavina massif probably extends far
beyond its prasently assumed eastern boundaries, and that it is
not triangular in shape but reectangular, with edges striking
approximately north to south and east to west. (See Sheet 1

of the 11 200,000 map,)

In eonelusion we sumnarize [or purpeses of coit=
parlgon the gravity values observed immediately abeve oui-

eropping erystalline and those of the Psunj, Krudja and Pro=-

sara Mountains,
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granites of the voalavina Mountalns +21.6 o 25,0 magal,
Gnelsses of the Moslavind Mountains

with basic intercalations #25,0 to  +3L3 mgal.
Gneiss Island of Bijela Stijena on the

weatern adge of the Psunj Mountalns +27,145 migals -

Amphibolite schist on the southern edge

of the Paunj Mountalns +3le b to  +38.6 mgal.
Gnelsses and amp-ibolite gchists on the

northeastern odgo of the psunj Mountains/

+37.75 to  +38.0

Phyllite and silurian schiots of the

Kradja Mouniains 410 Lo +50

Basalis and amphibolite gehlats of

the Krndja Mountaina +50 to  +9%

6noiss, phyllitoe, and green schists

of the Prosara Mountalns +18 1o +25

granites of the Prosara Mountainsg +1l to 18 mgal,

(A) The West Flank of the Moslavina Mountainsg,

From the western edse of the orystalline, it8
vestern pravity flank also runs itrends from norih to south and

slopes down rather steeply towards the west. The reentrant trend

of the southerly portion of the west flank towards the sast, 80 @

-
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striking on the geological map, is only faintly expressed in
the gravity pattern, To some extent this may probably be ag~
eribed to an outeropping of the ecrystalline rock at slight
depths under the shallow cover of Leitha limestona, In the
northern part of the weat flank near Carma, the gravity drops
from + 27 to + 12 mgal, over a distance of 5,5 killometers,
corresponding to the falrly high gradient of 2.7 mgal./km.

At the southwest tip the values even fall by 23 mgal over

a distance of 6 kilometers from + 31.3 mgal, south of Jelen=
ska gornja down to + 8 mgal, near Popoven, corresponding to
the high gradlent of 3.8 mgal./km. (See Frofile 36,) The
above Cazma=Vrbovec structure, wiich we have already described,
axtends northweatward from the northern end of the west [lank,
and, sorewhat further to the south, the Vrtlinska structure,
likewl:e earlior discussed by us, and with which the Krig=
Sumecani-Ivanic Klostar structure is also connected, stretches
to the west, The southernmost pari of Lhe west flank does

not continue on its north to south trend but instead paral-

lels tho nearby sava trough from northwest to southeast,
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(B) THE NORTH FLANK OF WHE FOSLAVINA MOUNTAINS WITH THE TVANSKA

PROJECTTON,  (Skls FROFILE 38),

Aeeording to the Tvanle Kleostar~ioclavina shect of
toe peolopical map, the northern edge of the crystalline formaw-
tlons of vne [oslavipa mounuains should be soupit along the line
running I'rom southeast to northwest r'rom Gornja Gareznlea to
Camma, oub north of this line alwosy the only lormations shown
are glecial drift, wlih uhe exeeption ol wio rather small leltha
Limegtong arveas near Foupardc and Samarlcs, The obaevvations
made by lnzineer Farzusch, however, siow a considerable cravity
maximun, with valuss runping as hiel as +30,3 npal, Tor mulie a
distrenee north of Lhla line in uhe Ivansia seetuion, (Froiile
A,) T the dmwediaie nelehuorhood of this hich uhero 1s 2 very
leeble sravitational rrad’ent down Lo the +27 myal iseoram, The
deneant begomes ateopnr only after that inoran, TU L5 probable,
Judedy wy the gltugclon we hwve ceseriucd at vhe aouthwesl,
eornur off L Moolaoving mownialng, they Ui area enclesed by

vhe +7 meal dser-am near Ivs

1

ska also resits on ouveropping
baserent roait widen ieg only been Livnuly covered by vlselal
duirh, The Letlha Lim stene bodles off Pourarues and Somorlen
wewtd When probably 1ie in o eanal=like channsl of Lasement rock,
similar vo vhat between Lhe Paunj and Papuk mountains., This view
18 £lgo supported by the aet that seeording Lo I Koeh the Leitha
limestone of Sumnrien docs not slope awsy normally te the north
from bhe busenent roek, but instead slopes southwird towards the

movnLaing st an snele of 20 deprees from vhe basement,

The most eharaeteristie feature of the noerth flank
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of the Moslavina mountains is the pather narrow Tvanska projec=

tion of the gravity field which juts out Lowards to Lhe north,

This gravity spur, after dusc%ﬁinu steeply Lowards the north,

turns sharply eastwsrd, The western part of the norti flank of

Lhe Moslavina messif runs more from east to west, and there are

only a few steep gravity gradients Lowards the [jelovar syncline,
lleve too, ot the westernmost station, 2 kilometevs east of Cazma,
Ve Lraverse has probably just re-entered the area of outeropping
erystnlline pocks araing the gravity here 1g +27,0 ngal, We hove
already pointed oul whe ﬂmﬁuy1MMGfmmHMW1mmsmrwwwd
fpom apout vhe middle of The north rlank of tne Moslavina nasolly

over uhe small epraviby hlgh ol Yaplkmcevae, to the lescand glruc=

(0) Wiy S FLAD WDV o SISLIATIU L Ay GAWRGHTCA ANEAS (Jride

FILES 39, WO and 12,)

The Lloyers, nnd alge e iserama, ol f1rgl turn
SLUTpLY 0T Lhi=RoLLIchL Gt PG Y P0N Wly 8evwiesl bip of Lie

Foslavina mass

¥y ncor the ol outeroppines In the predns near
Siklevnka.  The neute snrle Lhoroby preduced in & nnrrow peneil
of dsorang to cnu of e st proneuneed mng suriking fubuures
af i peavity polborn throusheul the enblre rufleon BuTVEved,
Phie #29 meal lsopam passes the civreh sbonding on Leitha liwe=
stone bo the eost of Nildenskay 1,2 kilomctors furtier esst,

Lig #20)

meol Luosom pasted vhe oil seops of Srpuko Selisee,
] wnieh Lios in uvhe Wilse lerls and noty a8 pdght spperr f'rom the

cacloviesl map, in the Poludinon lsyers (Profile 19)e  Aceording

Z .
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to the geological map, the edge of the erystalline runs further
northensterly to reach the eastern edge of the sheet 3 Ikl lometers
north of Brelanica mala, Bub gravimeter surveys show the high
valug of +30,9 mgal in Brslanica itselfl, about, i kilometers southe
southeast of here, and 30,7 mgal 1500 meters to the west of that
point, South of these statlons there 18 then a pronounced shal=-
lowing of Uhe gravity contours down to the +28 mgal Lsopam (See
Proiile L0,) As compared with the situation north of Hikleuska
11 1s probable that the crystalline is present in this area under
the diluvium or under a shall fertlary cover. The crystalline
would in that case, of course, extend about 7 kilometers further
to the south then is shown on the peological wap, and thls siould
Le cheelked on the herraln itoelf 4L at all possible. Turther to
the east the isoramg then veer to the noriheast, so that Geresnica
1ies on the +25 mral iooram, This lecality, at which gas hao
shown, 1s probably also nol fnr away from the gsoutheast corner

of the Meslavina eryvotnlline fermatlions,

The Lsorams ™in Al o pronounced wont to cast di-
rectlon soubll of the +20 mal isoran near Lreolanlea, so that
Whils 15 nlso the prineipal ddrection of the south flank of the
Moslavina megeile Thio penell of isosams then mokes a chorp
bend 4n the ¥otinlen avea and pnsses ever into the Lsopam proup

atrikine north=south, te the east of ldkleuska,

A western and an easburn sectlon ean be distingilshed
in the reglon of the south flank of the loslavina massif, which
flank strikes from west to east., The line of demareation bee

tween these seatiens rouphly coinecides with the boundaries be=

itween bthe Ivanle Kosvar and lieslavina shest snd the sisalk and
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Sunja sheet of the 1:75,000 map, on the one hand, and those be=
tween the Daruva and Pakrac and Jasenivac sheets of the same map,
on the other hand, In the western section (Profile L2) the iso=-
gams fall strongly and continuously to the Sava depression on

the south, In the course of this decline, the gravity sinks over
a distance of 10,5 kilometers from toe +20 mgal isogam to that of
+5 mzal or a fall of 21 mgal in.all, correspending to the very .
conslderahle gradient of 2 mgal/km, On the way there 1s a dise
tinet shallowlnz of the gravity contours, about 1 kilometer wide,
batween uho +15 and +1.0 mzal, isorams near Sartovac, northwest of
the Gojle s structure. (Sce Profile he), Since oil showlngs
are gsold Lo have been formerly noted near Sartovaec, this shal-
lowing may be sleniflcent for ell prospeets, In eontrast to this
phenomenen, howevar, the +17 and +16 mpal isopams arc crowded
torether on the north Lrinrs of this shallowing, which may ner=

haps be duo Lo a fault striking north and south,

In the eastorn port or Lhe goutih flanl: of the

Mealavina muss, there lies:

(D) Wil GoJLO STREUGTUGS (PROITLES LO<L1)

Fron the pravimetrie pelnt ol view, the Nojlo dome,
whiel ie vell defined peologlenliy and 15 eil and pas vearing, ‘
ropresents a low undulatien supurinmpesed upon the general slepe
of the pgravity conteurs en the south flank ef the Moslavina
mountaing, From 420 meal, half way vetween Lrsljsnica and
Bogaza, the gravity falls by 11 mpal over this distance of 3.5

kilometers to reach L7 mpal, dorreapanding Lo bie hiph pradient

.
PESTRIOTEN
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of 3,1 wgal/kne (Profile LO) A strong subgidence of the Tertiary
layers must be assumed in this zone., Then {ollows the broad and
shallow gravity=contour trough of the Disnica valley, which exactly
corresponds to the already known geolopical syneline north of the
Gojln anticlinal, arch, The lowest gravity in this gravity trough
15 +15,6 mgal (and perhaps even +114,95 mpal,) The axis of this
pravity trough lies 2 kllometers north of the realogical anti-
¢linal axls ol the Gojle sirucuure. The gravity trough is about

£ kilometers long, and it finally clsappears towerds both east and
wost by Lifting ltsell oub sand passing over into the penoral

gpavity slopo toward the south,

The Gojlo gravity hileh follows to the south of this

trowth, Tt 1g mavkod by Lie cLosed #17 maal isoram, upon which

are superimposed a few small local hiphs within the +Lb mzal iso-
can #6435 nal Ls the hlrheot gravity noved on Lie Gojlo siruce
tura, TU 1o wuoub 1000 smetors From bhe wrangh b e +L0 mial
tuonme  Aecordingly the pradiont on Lhie norbin flank ol the Gojle
nnblelingl sreh enly renchug e low level of 1,5 mjzel/km, while
bhe Feluuinen loyers o bhe gurluees heve dip novthwnrd ot the
velalively stewp angles of ng mueh 60 20 doprecs. While poo=
lorteally uhe soubhern flank follows & coursy fedrly oymmetirieal
Wit theb of bhe pertuern fluak, vhis iv nov t1 sll bhe cose with
the pravity poivern, Lhure 38 an unbreken stron rall of the
pravity values from bhe £10 meal Lseszam ab vhe dowe of Lhe Gojle
synelinal aveh lo the Sava trousil en the south, do thst in L5
Wilenobers the +3 meal ioopam 18 roasched, wiving a pradient of
3,4 mgal/km,  The pravity patiern of the south flank of the Oojle

shrustire 16 thus far more pronoinced than thav of whe nerth [lank,

Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

A




Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

PEGER e,

Since, on the whole, the gravity patberns reflect the goneral
architectural patlern of' the burled surface of the basement rock,
1t mst be assumed that the basement rocl beneath the Gojle struce
ture is only feebly arched upwards, and that 1t then slnks abruptly
towards the south, Yhe Geile anticline is thercfore not a fore
mallon with a thick mass of basement rock at 1ts core between two
deep gravlily troughs, of whieh the best example 1n the rerion
under study 1s furnished by the Selnleca anticline, The Gojlo
saddle 1s rather only an wndulation == though r strong ong e

in the Lave Lertiary, sbove & levelling off or cven & ledre in

the descent of Lho basoment rock on the senthern ilank of the

loslavina nasgsif,

Ir we conslder in preater dotall the pravity paiisrn
b e done reclon of Uhe Uojle surucuure, we flod thab on the
whole Lt 19 similer Lo ohe struchurnl veolory, Uho cleosed +17
meal. Lsorom colneldes Lo some extent with Lo core of the 16o=
Lorical sliveinre == o core eonsisline of convorta beds and
Lowor Peludina loyers, lewevor tho nxls el Lho rrovity hdeh 42
dlgplaced, hag @ nerdhward displaeeent ol sboul, 300 meters a8
compared willl vhe reelorlenl amde,  (Soe Prorilu ho,) The enste
snu=wudlb aiue or the +17 meal iseram eolneldus slmost uiaetly
With e boundary between the Lower and liddle Paludina liyers,
and acsordinely the ares ehveloped by this isepam has a Llunt
shope slmlur o that of the reologlesl bedy, only to the
northenst dees the #17 meal isopran Lot u projeetion Jutbing
oub in this direebion, whichi corresponds to a slizht outward

eas b=northesstward bulce of the geolopieal 88 in this refion,

- % -
ESTRIATEY
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which counterilush drilling has yecently rovealeds To the vest

the spurlike prelongation of the Gojlo structure towards Lhe
westenorthwest appuars to Le reflcoted in a sherp bend of the +1,8
and +17 isogams, Moreover, the west Tlanlk of tne anticlinal erch,
rravimetrically considered, plunges mnore ateeply than does the
cast flank, To the west the #1L mgal isogam 18 already resched
within 1 ldlometer west of the +17 meal isoram, while in the
east the +15 mgal isopam is onldy recched after 2,5 kilometers.
Tn any ease the Gojlo stimeture soon panses over, on both west
and east, inte cne ganorel proavity slape to whe soubl, broken
howaveyr Ly uhe prescnee alonp Lho Jedjuple=Gurasiden rord of o
brond rravily-contour terrece loading o the Fedjuric=Janjalipa

eravl ty=contour ledie on Lthe eest=goulbheast,

whe swnll loeal nirho ot the hirhost dome of the
fodlo slrueture ntbatn an ampliivce of only 0.5 ural rnd thus
136 neor bie limdie of aceurncy of pravinotor obgervotions, ‘Uhey

ore therofore prolubly of no peclesical g mifieanca,

fhe produsine oiluells on the seuth {lank of tho
Cojle stmebure are lecoted betwson the +18 nnd #16 meal loo=
samn,  Thug to Lhe seuth Lhey puse wovend, the area of the onter=-
meut elesad fgonam, that of #1717 meal,  This proves tvhe possibility .
of oil ncewnvletion in the Croatisn ares under study even eutnide
of elosed imorent, The simdne of bhe pravily W h mpal from
#1025 mead ol Well 0 O to #llul o meel atb Well 0 13, eorresponds ,
b B sinking ol bie lavers by 125 meters. A fall of 1 mgal thus
corresponcs bo b £all of 30 melers in v luyers heve, wiile ab

bhie Selnien snbieline 34 was founc to correspond to about 100

“ad.
CESEu ]
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ucters, This may provably ve explained by assuwing that Lhe upper
edge ol the crystalline rveck ding more stecply at Lne south rlank

o e GoJlo strueiire tuan o cood i wee Fennoninn,

It should still be observed thal Ghe cravity observew

tlons Muentlsh no proo?’ Tor Ltye exdstence ol o local hivi on vhe
soeba Plank o we Gojlo slruciure, as wus asgumca durig the .
Fipeb wmapelig, o wnab supecuure v Lr, Soonermeiey,  Uhis assumye

lon wes dlsoroved, hovever, wy subscouent eolopieol napping oy

L ocleal ponortment ol o Jy Lidy,
For jurooses of gosptrdson wih we yravicy values,
i Lo roile of e L oy horu odloy widel wss staried
Ve L 1Y SN N ESCI S BT
Crm {00 e LOES YO chorn Lever pniodinng Tnvers
TOT Gl Loy NERTPI Ledibhedenl Ly oy
t i ] 3
ol = itk ot e et v iencionne s
Lover il unc cnu horduons ,
it 5 R . )
f - L4 (s Lovwor fpr i hneocun ndenelonnen Lavers
Eote iy Loy Wit G
Lot = LDt .
1 Jebomd Yol
.
{ '
L = b bk Obicomiiomine Locvseral Popalions
N i
v = L 11 dud il ies an ercbiecoun
. T devorsiost cedel e lerors
. |t 3 1 ‘ 1
Lt - e comPiorile s Crvstiliine bhdeoent
.
In the vpper paruy of bhe Lore hole ohe snele of dip
Sl {54 g ™ : s g
iaced fron 1 wesreed Uo 20 dedrees doWh bo alout 100 reters, At
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FESTRIGTED

the upper edge of the Sarmation 1t was very low, being only 6 da=
grees, but then increased to an average of aboui, 50 dagrees in the
lower parts of Fediterranean IT and in the Oligo-Miocene lacugtral
layors, waere in places tho dip of the layers dipped so aharply

ag to become vertical, Numerous striations and zones of anto=-
clastle brecela here treversed the rock formations, T 1s thus
probable that the deeper paris of' the bore hole had encountered
tihe steep flexural zeone of the Early lertliamiy that accompanies

the dlgruption oi the crystulline roek of Lhe Gojle terrace with

reaneet to the deep Sava river trough,

According to reologieal observatlong, the total
thieknuss of the Paludina Layers should be estimaled &t rourhly
700 metera Lo the south, al the cdre of Tleve villape, wlth pravity
6 meal,  The denth of the crystalline besement roclk here can e
cuspecled wo e pround qood meters, This oepces wloh the resulis
of seiskwle revleetlon sheobine, rer jood refleetlons were atlll
obuntned row the 2700=2000 neter lovel, nnliuny between Ilova
and fejle Wold I, appreximutelv at the +12 mial iseram, ‘fhe
siluobion ab Ouelove YWell 1, whlen 4v loenved ot wie +L0 meal
1gornm, and where tho erysualline basouent voel may e thonnt,
to be at depbh 2000 neters, slse dews not it in badly witn this

agsumption ¢l 700 meter thiekness for uhe Paludinan, '

A the symelinal axds of the Sava treush, seuth of
thie Gojle structure, the eravity is +L meals The above cone
siderstions lcad us to assume that the depth of the ervstalline
rook 18 sbout 3600 meters at this plgce. The auestion still rom

meing open &8 bo what tertisryy layers are intercalated beiween
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Tlova village and the syncline line. It may be surmised that they
are less Paludinan layers than Pannonlen horizons, There can 2lso
be new sand horizons amang them, which takes oil al the Gojlo dome

and may have thus made oil accumlation possible,

(B) wHE BASY PLANK OF 1105 MOSLAVINA FASS WITH Hls VELTKA

PRIGVITICA STWUCTUIE,  (PHOMTLES 13 and L6)

The east ilank of the Foslevina mass is composed of
two gectdons: a southern sectlon, in which the isopams bulge
cut stronely towards the east, and & northern section, in which

they run {ron south to north,

The southern scction coentinues the situation doe
serdbed for the adjecent srea of Garesnicn and Ersljanlea. We
may algo ngsume here bhat the hirhest dse:ram obsarved, that of
+20 mral, mavks Lhe approxlmte cdre ol bthg crystelline lor=
motlons, wileh ure, noverthelens, untored on wic Darnvar ahigol,
ol the reolardecl mep ng bedne lecnted i Prokep, about 9 kilo=

meters ravrther Webb,

I'rom here, st tie +20 meal isoram, there 1o a sloop
eastward desesnt to the Tleva rraven, she sqnelinal line of which
nasses essy of Naresnien with o nvavity of +18,) meal (Frofile
h3)e This dron in provity oceurs ever o (dsbones of & kilo=

moburs, siving a sradient of 2 mesl/km,

The Velilks Traovitiea streture exbends Northm
eastword Iron bie northeaslt corier of the Ouresnlos pravity=

contour bulre, at about he gravity level of tlie +20 mgal isopam,

hr -
TN

ik

o

Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8




Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

This structure is especially characterized by the pecullar hammerw

shape of the +18 mpal lsogam, which encloses an extensive gravity-

contour shallowing, (Profile Lk), lven though this structure is i
Jocated at the sare gravity level at the Gojlo styucture and also,

according to the geological map, there is a {alrly large-sized

area, especlally to the west of 1t, that hus Pannonlan layers,

the small gravily-drop to the adjoining synelines mokes oll

prospects douutfu},:é; d;os the proximity of the far less

promising Grublsnopelle struebure,

The northern seetion of the cest flank of the
Hoslavine massil adjoins the Ivenska hirh, 'which probably con=-
sist of ervstalline rocks, and which ve have alrendy deseribed,
The loorans here atrlke Lrom goubh to north and polnt oxaetly
towards Bjelovar, Towsrd uc engt, ever n diotance of heb
kilomcters, the sravity fnlla from w26 meal Lsoran Lo +17 mral,
6 pradicnt of 2 meal/lan, (See Prefile Lb,) The deopeat port

of thiy dron bowsrds bue Iijelovar synelinc was not purveyed.

Ge D TLOTA TROUGH

Tt wee slready elesr in rermer wuys thal o zons of
Lertiary deprebaion, the Ilova trourh, must run between the
1roglavina ond Psunj-pPapule mountaing, put it wes only ihe
provimeter surveys that for the first time furaished eny in=-
formation about 16 dimensions and srehitecture. The axis
of the trough rune due north, and it 48 neaver the Moslavina
mountaing than to the pPsunj=Papuk, In the seuth, at first,

the Medjurie=Janjalipa gravity-contour ledpe forms a demareation

‘ isTline
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arainst the Sava trough, Then follows the rhombic syneline of
Gaj, whose shape results from the intersection ol the Ilova trough
with a smaller syncline strilding from east to west, At this point
the gravity is +10,L ngsal, which 15 the lowest value reached within
the Tlova trough, Tt may be assumed from the reeulis of the
Janjalipa I boring that the depth of the basement rock here is
about 2,200 meters, In contrast to this, the grovity values of

-2 mgal, in the Sava trough, south of the Tlova trough, and +h
mgal, in the Drava trough, nerth of the Tlova trough, should be
noted, The ileva trouph 1s thus not of the same dimensions as

the greal synelines alonr tie Sava and lrava rivers, Irom the

GaJ syneline the gravity even wvilses, and rather fasv at that, to

+15 mgal to tne nertiwerd, alens U

¢ gynelinal axdg of the Ilevs
vrourh,  ‘Phe tectonlcally duepest part of wne Tlova trouch ihen
remaing ab thle cravity lovel for tne next 10 kilometers Lo the
north, This scelion of the Tleva trowsl 18 neriou and alunogth
resenblee » valley. Finally there 1s o Durther eling ot +17,5
meal bo a ldnd of o ecrevityeconbonr psss neor Ludislave TFrom
here on ihie rruvity sinks once mere Lo resch +11 mral in the
southern bwlge of ti hjelevar svneline. Iu hos wlreudy been
rointed oty corlior in thds paper, thel the £all in pravity
nesr Slrova Katsluna, en the chain of the »llo meunining,
probably murks Lhe peint of eennsetion welween the Ilova trourh

snd the Drava syneline,

(A) M GRULISHOPOLJE STi6TURE, (Prefiles L7 =Lb)

The Grubdsnopelje strueture extends noerthvestward
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from the northvest corner of the Papuk mountains, which are
formed of riassic rocks and granite, into the Ilova trough,
This structure, which reaches 1ts highest gravity of +25,3
mgal, in the nartheastern part of the town of Grubisnopolje,
18 enclosed within the +25, +2l and +23 mgal isogams, The
eravity drop towsrd the flanks 1s in general small; for
instance, on the south side the gravity falls {'vom +25,3
meal only as far ag +21 nzal over a distence of B kilomaterﬁ,
corresponding to a pradient of only 0,5 meal fkm,  (See Prow
file U7,) The sharpest drop is still on uhe northeast {lank,
where the gravity values sink by I meal over o clatance of 1
flomater, (See Profile h7y) on the whole, nowever, the
trublsnopelje strveture 45 more of o seutellar rraviiy=con-
Lo arching than a pranounced mrevity struelure, In the
center of Lhe strcture the fmelanapolle T Well was drilled,

uneounteringe Lhe following prafile:

brilline Depth Thicknese Of Levers Desirnation
Moters Metery
0-72 72 T3 Luvium
TR - b 16 Lover Puludinan Loyers
b - Bhh 396 ithembe hodea), Luyers
Ehly = 29 25 Upper Sandy Hone af the

Valeneienncs Tieyers
{29 = lip 1 Lover Ar3llbcoous Zone

ol thu Velenetcnney Layers

o0 = 1o2U,6 i Leitha limestone
Meuiterranesn 1t

102646 = 1030.68 b Blotite Jehists of the
Bagerient Roel,

: - 0003-8
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The Tertiary layers, with a dip ranglng from 5 degrees

to 8 degrees, were almost horizontal in the entire borin

Ee

Next to the slight thickness of the Valenclennes

layers and the absence of the Sarmatian, the greatest surprige

of Lhe whole drilling was the unexpectedly early arrival at the
crystalline basoment roclk at a depth of only 1026,6 meters, In
contrast to this, in the drilline at Sedlarica, about 19 kilow-
meters Lo the north, the Lasement roek hud net yet been reached
ab a depth of 060 meters, althoush the gravity at the ton off the
well was +27,1 mzal or 1,7 meal higher than that at Grublsnopol je,
On the other hand, Lhough, we have scen that wie gravity ab
Statlons located dlrectly on crantie, ab uhe gouthwesl corner of
Liwe Joslavina wowntaing, ranged only from +21,6 to wyl +25 meal,
Ve reason iy whe provitles o Crubleonepelde arve ot oven

hlzher s provatly theu o rhoubioliedeal layarys thore ape tirlel
md very friable and thue pregunnbly only gllshtly developod,
Thug, aven if thare 1o no very intlmoie relotion betwwen the
eeavity values and the dapth ol tho pro=fertiary Losement roels,
bhe drtn we have presonted still ahow that slrer

iy ab readingg
OVEr +20 menl = and by ald mesns Wit voluon over 425 menly e
10 48 entively peusillu bhnt Wit bugusgnt 18 1

g8 than 1000 o terg
balow the murfaes,

The 811811 mravitetionsl reodients on the £lanks ef
bhe Srubisnopelie strueture slge indieste thot 14 48 mows likely
bo be a wealk ledre of the Lasewsnt reel:

then an antielinsl uplif'h
of the Terbiary forumtiog

B With featres merkedly Lavoring petros
lewn aceumlation,
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(B) il DARUVAR LDUE WITH TT8 LATERAT, AXES NEAR BRESTOVAG AND
VEZANOVAC (“HOFIL:S Lh9=-51)

A gravity-contour ledge stretches weastward from
Daruvar into the Llova tyough, Iu 15 south of the Grubisnopolje
strueture and 1s separated from iU by & shallow trourh in the
nelehborhood of Koneanica, This ledze has one culmination towards
Erestovae on Lhe northuest and one towards Uljanile on the southe
wesb, The stations in this area, however, were Very widely
apaced, so that the detalls of Lhe sravily pattern do not stend
oul, very sharply with any parbiculer depree of shorpness. n
Daruvar itself the very hipgh pravily of #4315 mrale yas ob=
served, AL this ploce heve ave - few Triassle stacks with
tranaprossine Leltha llmsatons outeropping o tne surfoace;
theno are western somrs of the Papule mountalng, As is sean,

Lhe epavity here 1o even conuiderably hirher than on the
spendtos ond nelases of Ve Leslaving mewntolns, Bul Ly the
Lime bhe next statden i renched, 1 lkilomcter to the west, il
hag slready Collun boek o #3158 mrol, ond in another 1400
naters veolerd b veacies +20,05 mpals  (Profile 9), This
eorrespends te tihe very higi rradionis of 0,6 pral/lem and Lol
mral/km respuetively. only st the south edre of the lirndja
masaif was a gradient hipgher than this observed: in thau case
14 miounted to 10,9 neal/wm, At Deruvary also, this sbnprinally
high pravitavional gradient poinke to b ault displsesinent of
the Tertisry with respeet to e pinngie baseront roels Mest
of bhe stotion in quesiion, hewever, the gradient flsttens oub

eonsiderably (Sce Prorile Li9), and, espeeinlly between ulo #25
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and whe 2L mzal, isogams, near the Ivanopolje ¢lass works south
of srestovac, there 1s a space 3 kllometers wide in which a
structure could e located, (See Profile 5k,) ¥From this area
Lwo secondary axes radiate toward the northweat and sonthwest,
Horthwest of Brestovac, alony bhe norliwostern axls, in an area
where the gravimeter gtatlons were spaced especinlly far apart,
another Lroad ghallowing ol the pravity contours geems to appear
bebween the +22 and +01 meeale Loorans, (Profile £0,) Aleng

toe loberal axis peinting toward tne villace of Uljanik, 2
gimilar shallowing near tne villare ol Dezanovac, between the
#2% and +21 nzal, isogams, was observed, wsing gtalions somewhat
more cloasoly ospaced, (Profile h9,) rom tidhs sbructure towards
the west Lhe mravity alls by O mgal, over the 3 Mlomelers to
Lo Tlova troush, corpizapondlnge Lo the nob exnctly slipht ara=-
clent of 2 ngal./in. founrd e South, ever the 7 kllometers Lo
v ind synellac, Lhe pppyilby Lolls by @ 1oLy, GOVrEIponding Lo
che rradiont of 103 meal,fane  Huveruholoess, Lhe brsement 18
probably gomenlial deoper bhan ot ayublonciolje.  Since, moreover,
pezanovac 18 slroady enpsiderably nearer than srublsnepolle to
bites Gole-Junjalipn-ﬂﬂjnvica pres, ond ving Lo e vhole oren ef
Lhe Sava Lroush, o later more detailod examinatien of this nrea

might be considercds
(€) il LIPT=EUIAY TCA=JAIIALIPA= BEUJUILLE ARMITIY ALTS, WITH IUS
TATERAT, ARES S0tLH oF BUSAVICAs (ProvilEs 52=55,)

Feom Daruvar to Pakrae the {gopang brond Lrom north

48 Bouth, parallel to the glope of the papuk=Pound mounbeing and

-/o) - ‘3
IR T i
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ta the Tlova trough., The survey, hewever, was nob carried all
the vay to the edge of the outeropplng basement rock, so that
the hiphest isogam of #33 mgal, still passes about 1 kilometer
Lo the wost of Lhe projecting chlorite schist astack of Kusonje,
north of Palrack, South of Pakrach the isogems irom +15 to +30
meal, project to the weslt in a sacllon abovt 10 kilomsters wlde,
in front of the Psunj meuntedins proper, thus distinctly marking
a subsurface spur ol these mowntains towards the West., This
gravity-contour spur s divided by a nol very clearly definad
pravity trourh, striking Lfrom east to west in the neilphborhoed
of' Subotska into a northerly Lipik-Bujavica-Janjalipa pravity
ledps and a southerly DNolnjd Carliie=Krlcke=Paklonien smravity
ladre, While the southera ledge cleerly wade ite pregence
known, even in earliey dayy, Lot topopraphically by hilly
terrsin ever hOO neterg hich and roelorienlly Ly the second
goubhward prejection of the Ledtha limesbens snd tho White
Morls, the northurn ledpe rung itnbo the Fakro lowlands and 18

lost, and was only deeaverad by dhe eravingter survey,

fhe hirhest peavily value of thids Pakra rravity
ledrn was +36,35 meal,, observed in the eont, betwoen Fukree
and Idpil, nuar euteresping Leitho limustono. (Profile 52,)
+33,05 neal, wos netec nenyr Lipik itself, whege minersl sprrings
sririnate in the ravines Irem the Ieiths limesiens, whieh has
been tapped near the surface by shallew boringa. From here the
pravity drops sharply teward Lhe tuj syneline on the nerth and
somewhut Lless sharvly towards the Subotska syneline on the Bouth,

Mone the gravity sxis itself there is at first a fairly strong

g

RESTRIGE
- ot

n

5
Pl
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gradient towards the north-northwesl, so that the +15 mgal, isogam

15 reached near Bujavica over a distence of 10 kilometers corres=-

ponding to a gradient of 1,8 mgal,/lan, (Profile b2,) Judging i
by the results of the drilling near Bujaviea, this upper portion %
of the gravity axis hardly promlses oil, since the depth of' the

bagement, rock is inswi'ficient,

The Bujavica gas ileld lies on the southern slope
of the pravity ledge on a small local gravity axls, discoversd
by means of the torsion balance, between the +1lh and the +15
mral, isopama, (irofllcs 53=-Bl), The Imjavica 9 boring here

enconpterad uhe folleowing nreiile:

Dkl 0F SECTTON THICK WSS Qi SECTION DESCHTILTON OF

IN FhRS TN ravhith BECLTON 1

0 = @57 257 jhenvohedral Loyors
2h1 = BBl 29 Valeneionnes Layers
L5 = BlG O 1746 Wihlve Marl
A, = 013 2. Somwmtion f
613 - 752 139 ¥editerransan IT

‘ TR - 1331 519 Oliro=ldocone Lacusvral ILayer ‘ 5
133) - 1332,1 1.1 jrandle

Thus in apite of ths faeb that the pravity is 2,5 mrel, lewer nsay
pujoviea then in tie Oojle arcs, uhe Pannenian nnd Jediterransan
ave bollt mueh less vhiek thon ot 0ejle, and the ervstalline base=
et reek is wseeordinely muel eleser vo bhe yurface, In eomparisen
with nirublsnopelje as well, where the pravity is 11 mpal, hipher,

the depth ot the Bujaviea basement is surprisingly slight. ‘'the
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only explanation that might perhaps be found would be thal the
cpanites of Bujavica are ggpecially Light in comparison to the
dioritic rock of the Gojlo structure and the blotite schists of

Grubdsnopolie.

Near the villare of Bujavica a small axls, plunaing
to the south, divergzes almost ab rhoht angles from Lhe main
apavity ledges; this arxls manifested 11g0ld at the time of the
spaeial pgolozical mapping ghrouph a convex southward buleing

of the layer boundarles. (Profile &)

The southward course of this oranch can be {olloved
diotinetly wil Lv peoches vhe +10 mzal, dsovamn. To judpe by
tihe Janjalips situatlon, tne Pllocene could he conslderably
ghigker hers vhen in iniavica ras eld,  Aecordingly it is
cnblrely possible thal now pas and oll bearlnp sands may be

inberealated hora.

fhe provity ledre endd, Jor vho Line being, 8
ahert disunee weslb of the ALt fleld at Dujavice, ond
eanbinues apain 2 kllowatere fursher vo Lie nortl, in the shope
of the Junjolips supueburd, (profiles 52 ond 55,)  ‘tho hivhest
apnvity volug == aboub i, mitnle == 186 ponchcd Ly the lobver
1.5 shleasiurs wobb of Lyeaine. Piie peint 18 surrounded by
the elosed +1h mpal, Laopoi. hiis hiph is eonneetved Levards
bhe goubhvest, nssr Trezine, by way ol o shallew pravity=-cons=
tour pass, Wit the TApik=Bujaviea pravity ludre (profile 52);
while Lo she Boubh it iz geparated from uie gravity azis of

Bujaviea by 8 veak minimim,  Oaly in the norbh is bhere 5 greater
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dpop == about b mgale == towards the Gaj syneline, (Profile

5%,) A sort ol a gravity~contour dike or embaniment leads west

over the arga north of Medjuric to the Gojlo high, (Profile T
52,)
The Janjalipa high also manifested 1tsell very
|
disbinctly in the selsmic rellcetlon shooting o5 a layer g
saddle near the mil) west of Brezine.
The desp drilling Janjelips T was swik on the .

wentern edee of tae closgd hirh st about +13.,0 mgal, TU

yielded the fellowing prefile:

0 - 10 meters 10 welers Diluviunm

10 - ho 30 Lower Puludinan Loyers

ho = 307,5 20745 ithombohedral Luyers

1215 - BLO 12,5 Unpor Sendeiearing Valonelonnes Layers

ineludineg rng nands Irom 737,73 te
Th0 me rnd from ThE.0 to TE340 my

(Lo - 1020 160 Lower Arpillacecus Valenclennos
Layers
1020 - 1o69 69 White Marl
20069 = 110 27 situminous Marl=-Shales Bermatian '
18 = ALLh, 3 meters 2L+ % Feditervansan IT
The Valeneiemes lsyurs vers whius developud in far ? .

prusier Lhigkness == 692 molers == in ene Jenjulips I vering than
ab lujnvieas Thereby he upper edre ol bhe torivonian eame to lie §
ab 1116 mstors depth ab Janjalips as acainot only 613 meters abv

mijaviea, This difference is surprisingly hich in view ol the |

differcnes in pravity, wolch only amounts tu 1 mgals There must
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be geologically a major disruption between these two Lorings we

a dislocation with no visible effect on the gravity pattern, Tt
1s possible that the 0ligo-mlocene Lacustral layers are not dew

?m
veleped in such great thickness at Janjalipa as at Bujavica (where &

the thickness is 58 579 meters) and that in Lhat case the erys= E
talline basement roek 1s not located the whole 580 neters deeper ‘ ?

that one mlght be tempted lo.suspect from the aliitude of the
upper edge of the Yortentan, The erystalline basement rock
cenld also be heavier at Janjalipe than at Lujavica by analopy

with GoJles  In any ease the situation we have described shovs

that even verr constdercble Taultg, and even where tie depth

ef tha bascrent rock lg nol pariieulaply arcet, need not slwayve

and vnder )l elreimstences show up on Lie pravity pattern, And
4 ohould alse Le berng in wind that the cenvimetrie survey of
Wils reston wes not coniined rerely to videly spaced pravimster
obgervatlons, Lol whnt elosely-spoced Lovelon=bidonce ohropvpe

tlons were made an well, sac vhol bk se too showed no pravity=
ecnbiour dlaplueemont,

The cpnviey ddke we heve aliusdy ainbleoned, whiel
1g reout Lo leblometer wide, runs boldewn Lo Jdanjalica wnd dejle
Woehge  (lwerilos 62

L2 ond 0,)

Vi deunile ot buls prutern vere
geevrad nat Ly cravimeler Db by tersien balsnee, Along bhe
exio of the pravity dlle, the praviby ginks, at firet alowly,
fram the danjalipa biehy wnbdl 1o reseies vhe value of +12,26
ek nbovt 1 kllemeter north of fodjuries  Frow thet selnt en
e pravity slowly rises szein up bo the ares of §v, Duli, 84

the southeast foot cf the fojle, 'Mere 48 a hiph pravity |

adient
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from the gravity-contour bridge toward the Sava trough on the
gouthwest, This gradient 1s particularly steep in the northwest,
at the section bordering on the Gojlo structure, (Profile 56,)
Here the gravity falls from +12 mgal, to +0,5 mgal, over a disw
tance of 7.5 kilometers corresponding to a gradient of 1,5 wgal,/km,
To the nortin, the pgravity dike ol Meduric blocks olff the Tlova
trourh, or as the ecage may be, Uhe southurn seetlon of that
trovgh == the Ga) synellhe == Irom Lue Sava trough, Heve the
gravity valuis fall from +12,2 mzal, over & dislance ol 3 kilo=
metorg, only ns Iar as +10 meel,, corvesponding to the elichi
eradient of 0,7 meall/lm,  The Janjalipa-=ledjuric sravity-spur
18, for thls reason, a completely nsymietrie structure, The
crevity dike 1s reologleally very clecrly cxpresged in the

strone westurrd projeetion of the Peludinan layers rrom the

braaing aven to the rond hnlivay between Peljana and Med)urie,

The Janjalinn IT bere helc was drilled nerth of
Jendolips ot about +12.0 meal, on tine pravity=dike, This
drilling, witeh had o w stopped on acceunt ol the danper
Irom pertdsans, thus lies seout L& mral, deepa} than the

Junjalina T bere hele and ag was expeeted, mel the various

Loz sbent 100 melurg cuepod,

AR

aFa

-109.

|
|
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RESTRIRTEY

8, The Tertiary Hill=Country North of the Sava,

on the Line Lipovljani-Novska Okuocano=Brode

(a) The Kozarisa Struoture (Profile 58)e

This struoture, mapped by Dootor Bohm in
1939, lies on tho gravity=oontour slope that desocends from the
Lipik=Bjavics pravity lodge down to the Sava troughs, There is
no gravity high in the struotures Small bulges of the #7 and
48 mega~isogams run close by tha geologloally discovored strusture
on the southe These two isogams thon oross tho struoture from
southeant to northwests There is, however, & gravimotrio in=
diontion of the structure in that these laogams then diverge
noar Novi Grabovao, at the northern part of this structure,
onto a strip about 1 kilomoter wide, and that thore is even a
gravity=contour terrace 3 kilomoters wide northoast of the
atruoturs between the +8 ond +10 isogamse Thug, eveon though
the Korarios struoturs noems only indistinotly dofined as oom=
parsd with the Gojle structurs, the manifestation of both those
structurss in the gravity pattern as torraco=~like shallowings ?
in o gravity-deolivity is not essentially different, as will l

be soon ot onco by comparing Profiles 40 and 68,

The lover to middle sectiona of the Paludinan layoers
wore looated by geologioal means on the outer flanks of tho
Kotarioa strusture. It is not known with corbainty which sube

stage of thoge layers outerops at the senter of this struotures

-//0-
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It oan be assumed from the geologioal date that the layers at
the center of the Kozarioa structure lie about 300 meters
deeper then in the Janjalipa I bere hole. The Kosarioa
struoture lies gravimetrically about € mgal. deeper than that
of Jenjalipa, and accordingly a greater difference of stratie
graphic depth than 300 meters would ordinarily be looked for.
Taking everything into oonsideration, the Kozarica struoture,
which 15 represented as a oloned dome by tho geologloal map,

deserves an investigation by exploratory drilling,

(B) The Lipovljani Struoture (Profiles 56=57).

For goologioal reasons the presense of a strusture
was suspected near Lipovl jani, where gases ooocasionally showed
in well=boringss For this reasen, not only gravimeter surveys
wore madoe thore, but also vory detailed torsion=balance
obeervationss However, the latter only furnished immaterial
additions to the gravimeter pattern. Tho gravity anomaly manie
fests itsolf in a southwestward projeotion of the 42, +3 and
+4 isogams, and in a gravitye-ocontour shallowing about 1800
meters widoe betweon the #8 and the &4 lsogems. The upper
gootion of the Upper Paludinan layers probably outorops to the
surfases For this reason, as well as on ncuount of the low
gravity walues, whioh ars only 2 to 4 mgale abovo thoso existing |
on thé nearby trough axis of the Sawva trough, tho structurs

would have to be a very deep=lying one, whish would of sourse i

expluin its indisbinet gravimsirie developments In any case
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it would be desirable to make sure by geologloal methods
(shallow drilling) of the actual existence of a olosed
structure before starting deep drillinge Except for the
Resetarl structure (+9.2 mgale) no othor structure of all
thoae studied in Croatia up to now lles at so low a gravity

levels This would not be per so unfavorable,

(C) The Dolnju Cagljio=KrickewPaklonion Axis (Profile 59).

The maximum value of +30e5 mgale Was obgerved near
Dolnji Cagl jio, whioh lies upon white marl, acoording to
Dootor Sommormelsor's geologioal mapping. From hers n traverse
7 kilomoters long was run towards the gneiss lzland of Bijela
Stijona on the southwests But here the gravity doea not rise,
as might have been expsoted, but on the contrary falls off a
1ittle, so that valuos botween 428436 and +29.2 mgal. wors noted
above Meditsrranocan II and with #2745 mgale ovor the gnoiss of
the island itselfls This is just anothor oxamplo that shows that
struotural geology doss not by any msans noceasarily always
have to be in agreomsnt with the gravity pattera. Tho gravity
of $27.45 mgale on outoropping granite ls in line with tho reade
ings on the outoropping granites of the Moalavina mountains
(page 66)

From Dolnji Cagl jio to Krioke, on a 1line whore the
upper parts of the White Marl consistently orop out tov tho sur=
faoe, the gravity falls from +30.6 to +22.85 mgale This may
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well be taken to indloate the probability that, towards the f f
woat, thioker and thicker layers of the Early Tertiary

(Mediterranean II and 0ligo=miocene Laoustral Formation) as

interoalated between the White Marls end the basement rook,

Over this distenoe of § kilometers the gravity falls by 7.85

mgale, whioh correaponds to & gradient of 1.5 mgul/km.

The gravity axis then proceeds boyond Krioke
towards valuo of 413 mgal at tho oil seepage in Sisvete
Forest, north of Palenion Paklenioas (Profiles 59-80.) At
these seepages, the shallow drilling previously done probably
met the Sarmatian undor the White Marls, whish are hers about
30 mntsr:; thioke Botwoon Krioke and Siavets, whioh is nbouig
5 kilomatara, the gravity falls by unother 10 mgal, whioh
oorreaponds to the rathor high gradient of 2 mgal/kms But the
gradients to the north and south from tho oil soaps are muoh
more considerables The gravity falls to +1 mgal ovor tho 3
kilomstera to the village of Paklonios on the south, whioh
oorreasponds to the high gradient of 4 ngnl/km (Profiie 60).
Along this stretch tho White Marls, Vallenoienneas, Rhembohedral ,
Lowor, Middle and Upper Paludinan Layers ull orop out to the '
surfaco, On agoount of the narrow width of the outoroppings
end the high gravitatlonal gradient, those layers must drop
away at steep flexuros and faults, and it is possidle that

potroloum acoumulation ooours in thess flexures and faulta,

Over the 4.5 kilometers to Novska on tho west,
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the gravity falls from 13 to =2 mgal corresponding to a
gradient of 2.4 mgal/km (Profile 59)s The Dolnji Cagljiow
Kriokie axis does not, therefore, as might o priori be sus=
peotad, oonbinue plunging slowly towords the west into the
Sava trough, but instead is sharply displaced with reapeot
thereto, The prooipitous break in the gravity contours
towards Paklenicw in partloular surely correspoends to & pro=
nownoed faulting in the orystalline pasement rook with ro=-
gpoot to the Sava troughe This gravity-ocontour preoipice then

continues further to tho east along the Psun) mountainse

Surfnce outoroppings of the white marls ooour at
£he oll outoroppings of Sisveto. Aooording to tho profiles
of the old hand drillings, which were 80 to 100 moters deep,
dork bituminous olays, dark olays with depositions of white
marl, and "oll sanda" wore encountered benoath thome Thoso
doap layors probably beleng in tho Sarmatian, which is the
prosumptivo souree rook of the entire arens This allow
poaition of the sourss rook mkes it improbable thaet thore
ars accumlations of oil or gae in sconomically useful amounts
either mt the oil outoroppings themsolves or in tho teotonioally
higher lesations along the Sisveto=Krioke=DolnJji Cagl jic axise

1% 1s also workh notioing that the Sisvete oil seeps
are on tha same pravity level as the Jenjalipa I dosp hols, whish

is not very far awaye While the boundary between White Marl and

-t
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Sarmatian at Sisvete 1s probably eround the 50 meter depth
level, it is at 1,089 meters depth in the Janjalipa T deep
hole. Here too, then, no parallelism between gravity pattern
and struotural geology oan be found, Again, the low gravity
at Sisvete, in spite of the outoropping of so desp a layor as
the White Marls, could porhaps suggest that the Sarmatian
Mediterranean II and Olipo-Miocone Laoustral Formations are all
developod in far greator thioclmesas here, in a peripheral area
of the Sava trough, than is the case on tho gravity spur of

Janjalipa.

It might have been suspeocted on a priori grounds
that the Dolnji Cagl jio=Kricke=Sisvete axis, whioh is so very
well developed both geologisally and gravimetrionlly, would
havs oontinuod wostward for soms distance yet into the Sava
plain, And the gravimeter readings, nt least in the area
of the zerc und =1 mgal isogame west of Novska, de ia faet
seem to point to something of the sorts (Shoet 1 of the
13200,000 maps) The torslon=balance observations, however,
fall to confirm thiss In mny onse no indicution of a oun=
tinuation of the gravity ledge oun be found in the area between

the Sisvote oll seeps and Novakae

(D) The Golene=Dolnii Raio Profils (Profile 8l).

Oraviby is 418,05 mgal in tho north near Goless,

probably in the neighborhood of odtcrapping Leitha limestone,

- /’5’ -
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Fron here to the station 1800 meters to the gouth it sinks

only a8 far as 415486 mgale This point lies in the Sarmatian,
acoording to the Pakrac=Jasenovao sheet of the old Austrian
manusoript map, which is more olearly dolineated in the

Tergiary formations and is also obviously more acourate 1;\

some places than the later Yugoslav edition of thia sheats

As early as 1875, Neumayer and Paul mention sandstones and

finely laminated sholes with ocarbenized fonsil plants, whioh

in any event ghould be placed in the Sarmatian, o8 ooourring

in the adjamoent valley of tho Luka Brooks Aesording to thom
these layors dip south=gouthwostword at angles from 46 dogrees

Lo 56 dogrense A the last-mentioned gravimtor station, too,

a steop southward gradiont oommonesa, s0 that tho =31 mgal
insogam in reached at Dolnje Ralc, 3,6 kilomotors away, correnpond=
ing to the high gradient of bt mgnl/km. The vertical attdtude
of the Lowor Paludinan layors, obsorved by Noumayer and Paul

at tho noarby Gornji Raio, agreos with this, Tho marginal
displacommt of tho Tertiary layors with respeot to tho Sava
trough is thus still very oteoply doveloped with respeot to the
topographionl Sava doprusslion, even at Gornji Raio and Polnji
Ralo, at the edpge of the hilly terraine The gravity ourve
flattens oub only from here, 8o that the =10 mgal isogam is {
reunchod after ¢4 kilometers in tho noighborhood of the Sava
trough, making tho gradient still amount to 18 mga‘l/km even
heres (Profile 81)

|
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(E) The Bijela Sti jena=Benkovao=Okuoani Profile, (Prorile 82e)

A8 we have already mentioned, #2745 mgal was obe
gorved on the gneiss of the basement=rock island of Bijela
Stijenas Towards the south, then, the foraminiferous marls of
the Tortonian follow firet in the velley of the Sloboatina Potoke
Then oome Leitha limastone, Sarmatien, and White Marlse At
the boundary beiweon Sarmabian and White Marls, gouth of Benkovao,
the gravity is +8.25 mgal, so that up to this point thore is the
high gradient of Be3 mgal/km. No olear picture of the struoture
of the Plioceno in the lower portion of the Slobostina Velley ocan
be gainod from the existing mepss For the firgt kilometer the
value drops sharply to #148 mgal, so that oven here the gradient
is 8till 446 mgnl/km. But then there 1s a sonsidorable shallow=
ing, and at Okuoani, 3eB kilomstora further to tho south, tho
roading 15 =845 mgal, sorrosponding to o gradiont that ie sbill
3.0 mgal/kme Ovor o distanco of 246 kilometers from Ojuoani, the
gravity drops gtill further to =13 mgal, eince here, at Bogicevol

Dolnji, is the deopost sostion of tho Sava troughs
(F) The Sa ovina=Medare=Dolndi Bo 10evol Profile (Profile 683)e

At the north this profils embraces the bngemone
rook masoif of tho Pounje In Sagovina, on the edge of the oub=
oropping amphivolite sohist, tho gravity 4g #2795 mgale 1800
metsrs south of this point 14 ronches +848 mgale The gradient
hers is thus the most abnorma.lly high ono of 14 mgal/km. only
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looally, at the southern edge of the Krndja mowntains (see
pages 63=54) has a oomparable gradiont been observed.
Especially thiok and espeoially light masses must thus have
been placed, by an abrupt disruption alongside of the heavy
basement rooke This 1s also the sonolusion reached by the
existing geologionl maps in this areas The southern edge of
the Psunj mountains amphibolite schists' striking perfectly
straight from west to east on the Pakrac=Jasenovac and
Pezoga=Nova Gradiske sheets, is already onough to suggest a
major faultinge It is moreover very strongly indioative of
this that thero is no Leitha limestone shown on the map along
this odge of tho amphibolito sohists, Leitha limestono oould
not fail to be noticed even by a hasty cartorraphers The
Pannenian, too, is entirely or partly missing on the surface
hero, sinoe Paludinan layers are shown up to o distanco of
about 500 meters from the edge of the basemont rook. It is
obvious that the eituation hore is entirely different from
that in the Slobostina Valley, where tho Micocone juts out far
to the south, and acvordingly the drop in gravity is not so
abrupts Thus whilo the margins of the Oroatian Tertiary
trougha usually have a flexural struoture, thors is in this
oass a sharp displacament on the scuthern margin of the Psunj
mountains, which recalls tho marginal fissures of the Rhine |
Valley grabon in southwest Germany. Acoording to tho experience |

there, a major diarupition of anolont mountains with respect to
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the Tertiary formations is not partioularly favorable for
petroleun aooumulationss Parallel displacement further inte
the tertlary, or are more favorable, as are structures somsw
what more removed from the peripheral frasctures, such as
ooours at Resetari, located a little further to the easts From
the latter point, with +2,6 mgal, thie gravity falls to a
gravity minimum of =13466 mgal at Dolnji Bogioevei, 6 kilow
moters to the south, thus giving a gradient of here of only
27 mgal/km. Therse are no indications of the existence of

any localized pgravity struoture to be noted in the course of
tho profilees The low of =13.66 mgal at Doln3ji Bogioevel is

tho lowest observed in Croatias The total gravity differonce
from tho starting point of the profile, near Sagovina, amounts
to 41455 mgal, with a mean gradient of B.F4 ugul/&m. Both
valuos are unusually highs (Sco table on page 26.) Gremter
gravity difforoncos are to be found only on the next profile to
tho enst, that of Sumetlioca=Nova Gradiske, and in the profils
through tho eruptive masses from Lisioine to the Drava trough,
while the moan gradient of 5.64 mgal/km is the highest ever

observed over the course of an entire profile in Croautiae

Judging from tho results of the Resatari I drilling,
the thiolmess of the Tertiary formations at the deepest point
of tho Dolnjl Bogicovel syneline may be estimated at about 3500

moters. .

Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8




Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

RESTRIGTED

(G) The Sumetlioa=Gernik-Nova Gradiska=Sava Valloy Profile

(Profile 4)e

The three northernmost stations of this profile

lie upon the amphibolite sohists of the Pswnj mounteins and

show the high gravity wlues of from #3466 to +38456 mgal,
Aooording to tho size of these enomalies, thorefors, they must
lie vetwoen the gnoisses of the Moolavine mountains and the
enoient schists and basis eruptive rooks of the Krnd ja mountains,
(See table on page 65¢) These high walues are explainod by

the high speoifie gravity of amphibolite sohista, which is
usually rioh in magnetite. H. Rosenbusoh, in his Elements of
Fotirology gives 34008 to 3,065 as the 8pooifio gruvities for
aotinolite schist and hornblende sohist, and 2,695 to 2,788 for

gnelsasen,

Tho gravity then falls over the distanco of 1
kilometer botween tho third and fourth stations of the profile
from #3448 to #2447 mgal, a drop of roughly 10 mgals The
grediont is thus of comparable order to that en the southern
prooipioo of tho Psunj mountaina, near Sagovina, in the pre=
ooding profiles The faulting disruption of the Lato Tortiary ' )
from the amphibolite sohist of the Psunj mountains must have
ocourred in this place, It is true that aocoording to tho Posoga=-
Nova Gradiska sheat of the goologionl map the fourth station
would still 1io on the amphibolito sohist, but tho gravity value

PECTHinTEN
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shows that this point in reality is already south of the dis=-
ruptions Following the profile further to the south, the
descending slope of the gravity values graduslly levels offl,
4o some extent, but it still continuos to be ateep, until the
ninth station, about 25 Xilometors north of the Cernik

ohurch, is reached, 80 that the reading at this point is =246
mgals The differenco potwoen this value and that of the third
station, whioh still lies upon amphibolite schist, amounts to
37,18 mgal, corresponding to an average gradient of 26 mgal/km.
Up to this point, therefore, tho downthrow of the bottom of the
basin is very steep and vory abrupt. The pattern shown by the
goologionl mp agreen with thise For along the line of this
profile, gouth of the orystalline formtions, only narrow

zones of Leithn limmatone ond the Pannonian orop out along tho
line of this profile, while the Paludinan layers commonce al=
roady at a dintance of about 500 to 1000 motors from the edge
of the orystalline and continue for the remainder of tho pro=

filoe i

Thore is a marked bend in tho gravity ourve at the
ninth station, in tho northern part of Cornik (Profile 84)e
From this point to the sxis of the gravimotrioe trough, 8 kilo=
moters away, the pravity sinks only to =12.85 mgal, or a

difference of 10.44 mgal, correapending to a gradient of 176

mgal/km,

o e oyt
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The gravity ourve is partisularly flat between
the ninth and tenth stationss In this seotion the traverse
probably crosses the axis of tho Resetari enticline. This
antioline manifests itself in the gravity ourve profile only
through a particularly flat course of the gravitourve, as will
be shown in the disousaion of the profile through Reseterie
But hore near Cornik this shallowing iz less olearly expressed
than at Resetari, and consequontly the antioline itself at the
southern edge of the shallowing, in the old coal mine of
Resetari is probably also less distinote Noumayr and Pauk
alresdy observed that the angle of dip of lower Paludinan
layors was from 56 degreos %o €0 degreos towards the south=-
southwost troughs Noumayr and Paulk alse looated the middle
gestien of the upper Paludinan layers at Kovascovio, at the
ontrance to Novn Gradisiae Acoording to tho present state of
our knowledge, this would oorrespond to about the =10 mega=-
igogame 3 kilometors south of Nova Grudiska, tho axis of tho
Sava trough is already renched at Prvon, with a gravity of =12.9
mgale

§H2 The Podvrakom=Baoindole=Ragetari=Vrbjoe Profile gProfllo 86).

This profile bogins in tho wvillage of Pedvrsko, & '
1ittle south of the erystalline basement rooks Tho northern=-
moat threo stations, with readings of %045, 27.7 and 26488
mgal respootively, still lie on Leitha limeatone, mocording to
the peclogical maps Tho drop in gruvity that commences here

RESTRIFTTY
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then continues undformly at {irot, until the ninth station

1s reached, where the gravity is +Lh.8 mgals A glance at
Profiles 6l and 65 will show that the downward slope of the
gravity 1s considerably less steep here than on the correspond-
ing sectlon of the Sumetlica=Cernlk profile. This 1s caused

Ly the fact that the profile in question lies within the topo-
graphical and peologleal depression between the Psunj and the
Povega mountains. The gravity even rises a little at the tenth
statlon, so that here, near Opatovac, there 1s a weak maximam,
(Profile 68.) Only Pannondan without further subdivision is shown
here on the geologlical map. Dut it is precisely in this area
Lthat a new geological mapping would seem to be required. The
gravity then oinks slowly to reach 11.05 mgal ai the oil oute
croppings near Bacindol. lHere, beneath the diluviwm,
tedltieranean Ik muy erop out, but it 1o rather more likely to
e Qligocene conglomerate, whieh ig vory prevalent in the Pove;a
mountains, The gravity falls precipitately to 3.05 mgal at the
next statdon, 1 kilometer further to the south = thus by 0.0
mgale This gravity precipice is almost as high as at the margi-
nal disruption between amplibolite sehist and Late Tertiary near
Sumetlies, Accordingly a strong fault disturbance must similarly
pass through this area a little to the south of Bacindol. GCeew
physies thus eonfirms the faulting which must alse be assumed
for yeoloyiecal reasons and which expluins the oeewrrence of the
oll seeps at Davindol, The dislocation runs further in an easte

southeast direection along the end of the Posepga Meuntains, and

i ow P
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has alsc heen detected by the northermmost stations of the

followlng Wwo gravity profiless,

5t111 further to the south, in the neighborhood
of the deep well Resetard I, there is a pronounced ghallowing
of the gravity curvo. -2,9 mgal was observed at the deep well
1tself, ~1.75 mgal 600 meters further north, and =3,05 mgal
about LSO meters [further to the south., The geologically dig=-
tinct anticline of Rosetari, with its steep flanks, does not
manifest itsell as a maximum on the gravity pattern, bub merely
as o shallowing of the gravity cwrve in ite general downward
glope towards the Dava t{roughe In contrast, the Selnica anti=-
gling, as wo have &oon, towers 2343 and 23,6 npel over the deep
¢ynelines to the north and south. On the other hand, the con-
ditions ab Uojlo are gimilar to those at lesetarl to the exvent
that the Gojlo anticline, teo, only manifests itsclf Ao a weak
maximum supsrimpoged upon the general drop in grovity towards
the Sava trough. Thus the pravimetric investigations hos
demonstrated that the structures of Hojle and Hesetard should
not bo considered anticlines of the Iirst order, with a corc of
heavy roek in the depths, bub rather manifostations of undulations
in the late Tertlary, whieh are superimposed upon the sub=
sidence, in fault-disruptions of the basement roek, from the
parginal mountains as fap as the BSava trough, This explains
the faot that the lower portioﬁa of the decp drillings atb

nesetard and Gojlo do not ghov the normal horizental erientation

RESTRIGTED
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of the layers that is shown by the mapping to exlsl near the
surface at the axis of the anticlinal arch, and which wowld
also be expected in the deeper cores of normal anticlines, but
show instead very steep and distorted attitudes of the layers.
This mekes i1 readily understandable that a whole series of
antlelines and synclincs one after the other is not to be
obgerved at the edge of the Sava depression, as Jg the case with
normal folded mountain formations, but only a single anticlinal
uplift, and even that fully developed only in some places.
Petroleun geology, however, sees such a marginal upwarping as
eepecially favorable, for at lhe strong fault displacements at
the edge of the Sava trough the oll and gas rises from the
probeble Sormstlan source rocks abt the core of the trouph and

acownwlales in the structures of' the marginal anticlinal uplift.

The fellowing Ls the profile of the deep well

liesetari I, sunk at the surface gravity levol of =2.9 mgaly

0 = 7 neters T.i meters alluvium and

diluvium
7ol = about 30 2246 eongeria beds :
30 = LBL.B L5L.8 valuneiennes loyers i
LBLT = 1501425 1016.5 neters white narls

Thus in spite of the fact that this well was sunk
from a point with the lowest pravity value of all Croatian deep

bordings to date (see table on page 38) the lower edge of the

REQTRIOTED
L B "é. i

.Aaa -

Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8



Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

BESTRiZ Y

ek

Valenciennes layers was neverhtheless encountered closer to

the surface than in the other deep borings. On the other hand,
the drilling through the White Marls, in spite of the very
preat apparent thickness of 1016.5 meters, corresponding to an
antual thickness of about 670 meters, had ot1ll not reached
thelir bottome At the location of the drilling, the bottom of
Mediterranean JI can be assumed to le at about 20000 meters
depth and the erystalline basement rock at about 2600 maters.
Thus, in spite of the especially low gravity value at Resetarl,
the total thickness of the Turtiary is probably not much greater
there than for instanece at Gojlo, whore the provity is +10 mgal.
ngdlhwuﬁmaomaamﬂnﬂmexwvﬂmmﬂyswﬂllwrwmdw
in the Dolnji Rogleeved bnoln, to the perdpheral zone of whieh

the Reaotarid arca belongs.

The southorn flank of the Kesotard antleline drops
stoeply towards the Sava trough, according to the geolofical
data 1nd aloo to peismic refleection obscrvations. In this area
the gravity falls first {rom -3,08 mgal to =3.95 over a diutance
of LOU moters, thus with a gradient of 2,2 mgal/lan and then over
the noxt LOO meters to =5.8 mgal, on a gradient of o6 mgnl/kme
liven though thewe pradients seenm extromely moderate in compari-
gon with those further to the north in the same profile, near
pacindel, they are still, as the table on pare 25 shows, quite |
as sbrong as for inuhanée on the steep northern slope of the

Ludbreg strueture dewn to the Drava trough, at the great Yteinberg
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fault in the Ostmarke Only to the south of the last-named
station (=Be8 mgal) does the gravity curve flatten out again
wntil it reaches the synolinal axis in the Sava valley, where,
about & kilometers south of the Resetarl I deep well, the
gravity is =11,6 mgale Seismio reflection shote then showed
that hers, too, the attitude of the tertiary sedlments, down
to greath depths, is very slightly inolined away from the

horizontal,.

(I) The Doreznik=Bunjevoi=Ad jamovoi=Sava Valley Profile

(Profile 66).

The profile commnences in the north at Dorsznik,
with a gravity of =11.6 mgal observed on outoropping Leitha
limestone tranagressing upon tho Oligo-~M joocene Laoustral
Layors of tho Poroga Mountains. Ovor the distonce of 1100
moters to tho third station tho gravity falls to 42,9 mgel,
thus by 847 mgals This corresponds exactly to tho gravity-
oontour preoipico near Baoindol, mot in the last profile.
This probably means, geologioully, that the Leitha limeatono
and tho Pannonian imposed on it plunge stoeply like a flexure
to the Bava trough,

The profile eontinuss southward with a regular and
gradually flattening oourses An isolated shallewing on the
eastern prolongation of the Resetari axis, whioh probably

orosses the profile near Gunjevoi, botwoon the stations =1.8

and =3,80 mgal, is hardly noticoable.
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RESTRIATED

(K) The T3sovag=08tri=Vrh=Staro Petrovo Selo Profile (Profile

an.

This profile runs from the Pokotina Potiok on the
edge of the Porege mountains vie Ostri Vrh and Staro Petrovo
Selo into the Sava Valleys Tho very gtrong fall in the gravity
between the firet three stations, from $9+65 to $0.6 mgal, or
a drop of 9.06 mgale over a distanoce of 1 kilometer, corresponds
again to the steep downward slope of the Leitha limestone abt
the marginal flexure of the Pozoga mountains, along the con=
tinuation of the Baoindol disburbanco. In the further course
of the profile, there is still e distinot flattening near the
village of Osgri Vrh, in the area of the =5 mgal laogamse At
this point tho profile evon intorgoots e small maximum with
tho valuo =436 mgale On Sheot 2 of the skotoh map 11200,000
gketoh mnp, this woak axis 4o the weat of Ostri Vrh appoars as
o smll undulation of tho =6 mgal isogam, and @ geoond such
undulation is also proaent to tho southeast of Ostri Vrhe For
the tim being, no more definite oonolusions oan be druwn about
the goolopglonl significance of theso relatively simll=sonle
anomalies, But a ocertain gimilarity with the gravimetrio oone
ditions at Resotari allow tho inferenco that similar if more
fosbly developed geologionl gtructures may also bo prosont horoe E
There is howevoer no immediate oonneotion with the oil oute |
oroppings looatod 26 kilometers further west in the White Marls. |

From here to the synolinal axis of the Sava Valley the gravity

RESTRILTT™
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falls by only 3.6 mgal more, 4o reach =B8.5 mgal; sinoce ab
this looation the trough of Bolnjl Bogicevel again gradually

rises towards the easte

(L) The Profile from the Ostri Vrh 0il Qutoroppings to Staro

Petrovo Selo (Profile 68).

This profile bogins in the White Marls noar Ostri
Vrh, a little north of the oil outoroppings and runs via 0sbri
Vrh and the eastorn part of the village of Stero Petrovo Selo
into the Sava valloys In the north the profile does not guite
rench the Pozega mountains or the marginal Leitha limestones
The oil outeroppings themselves: lie in an area of gravity +l.6
mgal where gravity values sink at & moderate paces The
Lipovljani astruoture, for instenco, lies at a comparable gravie
ty levels But thore the White Marle ere first enoountered at
tho 1500 moters depth, while at Ostri Vrh they orop out to the
surfaco. It will bo seon onoe again from this that the area
of the trough of Dolnji Bogloovel and its onvirons represents
a rogion of especially low grovitations Further than that,
the layors of the White Marls are shown by geological obsorva=-
tions to pitoh rather sharply at tho oil outoropping area towards
the Sava trough, and this is fully oonfirmed by seismio reflec=

tion shootinge

Imnediatoly to the south of the oil outoroppings,
the gravity sinks only slowly, then more repidly until it

=3
e g |
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RESTRIZTED

roaches the level of =6.65 mgal at Staro Petrovo Selo, and
then finally weakly once more until the trough exis, where

it is =845 mgal.

(M) The Poregn Mountains

The throe last profiles lie on the southern edge
of the Pozega mountains. Even if the gravimeter traverses did
not penetrate to the inner area of this small group of mounteins,
thoy atill surrounded it by & narrow framowork, from which a
fairly olear gravity pattern omergess Goologicnlly the Pozega
mounteins are not formed mainly of orystalline rocks, like the
othor marginal mountains around the Sava trough, but of oconw
glomeratos, sandstonos and marls, which, acoording to the re-
sults of the drillings et Bujavica 9§ and Gojlo 4, probably
belong to tho Oligo-Miccone Lacustral Formationss In the
wontern part of the mountains tho gravity values are thus
correspondingly at relatively low levels ranging from 410 to
+20 mgale More snciont formations orop out to the surface only
in the northeastern purt of the mountaing, south of Poregas In
the neighborhood of the contral axis of the mountuin group these
oonslst primarily of s number of small ohalk bodies. This ohalk,
eooording to the Potega shoot of the 1178,000 goeologiocal map,
adjoins on the north, immediately te the south of Potoga, an
olongated andeoito massif that ineludes small amounts of gneiss,

Acoording to the recent investigations of Bario (Repoert of the
Croatian State Osolopionl Insbitute, 1042, page £27) the erystalline

= /50
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bagement rook s in reality more prevelent there than endesitoe
The fact that espacially high gruvity‘values renging from +30
to $34.45 mgal wero oboerved near Porege its0lf agreas with
this viewe These values are intermediste petween those noted
on the gneisses of the Moslevine mountains end those on the

amphibolite sohists of the Peun) mountains. (Tavle on page B6)

On the whole, the gravivy pattern of the Pozepn
mownteins agreos woll with the geologionl sonditiona. Thore
15 & strong gravity drop towards the Sava trough on the south,
from 456445 Yo =B mgals Within the area of thie drop ooours
the steop, precipitous gone of Bacindol=Tisoveo, whioh we have
alrendy disocussed, whioch apponrs to shallow out further to the
onst, where only few gre.vimotor obsorvatiens have been mndo e
There is similerly @ sharp gravity drop towords the feult=pit
of Potoge on the north, though it does not go 60 deep as tho
gruvity-oliff to the south, for the values hore aink from 434,46
£o +14.26 mgale (Profiles 60=70.) Espocially in the upper part
of this gravity-oliff, direotly south of Poregs, tho gravity
felle from 4362 to 410,36 mgal over & diptance of only 2 kilo=
meters, corresponding to the very high gredient of GeP mgnl/km.
A ptrong and steop fault may nosordingly be aosuned hore too, On

£he northorn edge of the Porope mounteins. (Profile 69s)

At tho western and engtern ondas of tho Pouogs

mounteins there are both eopographioally and teotonionlly pase=~

1ike fermatiense Depressionts A gravity-oontour pass on the

13 -
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northwest, near Bolomace, 10 kilometers wost of Poregs, oor=
responds to these, though it is lecelly somewhat displacede

Tts gravity is 164 mgal and from here the velueo rise towards
the west and enst, while they gink towards the fault=-plt of

Poroga on the north and the Baoindol area on the southwests

Eest of Pleternicn, st the eastern end of the

Pozoga mountains, the trough of the Orljave valley runs betweoen
Poroge and the Dil) mountainse On the outeropping Loitha lime=

AN stone at Pleterniea tho very high gravity of 431 ,9 mgal wes
observeds The gravity sinks from hore towards the onst and
roachos its lowest value of #21,06 mgel 4 kilometers enst of
Pleternions At that station the middle Pannonian orops out
to the surface. From thore the values rige towards the Dil]
mountuing on tho east, Towards the south thoy sink along the
Orljava Velloey until thoy reaoh the Save synoline, Only %o
the north, where measurements are incomplote or missing, 48 tho

rolation with the Poroga feult=pit not entirely oleared upe

(N) Tho Porepa Fault-Pit \profilep 68=T1)e

Even topographically, the dopression im tho
Slavonian mountain terrain north of Pozega is a highly charaoter=
igtie Penturo, The doprossien 15 Pramed in by mountainse On

the west lie tho Paunj mountains (884 metors), on the north tho

papuk (886 moters), and Krdnja mountains (698 metora), end on
the south tho Poropa (616 moters) and Dilj (469 motors) mountainse

only towards the oast did there remain, pocording %o views hithor=

w0 -
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rnection east of Kubjeve with the East Slavonian

£ Djakoves Even though the greater

to ourrent, e o0

Lowlends in the direotion o
s loam, there oould be

pert of the dopression 18 soverod by leoe

no doubt, asocrding to the geological surveys up to the precent,

that 1t wes a tertiary troughe Leithé limegﬁone orops oub on

the northwest edgo of the trough, vetwaen Orljeveo and Velikeae

A gravimeter atetion on this limostone, near Orljaveo, observed

the high gravity velue of 3288 mgale From hero on the tra=

ed into the erystalline formations of the Psunj

yerse was oarri

mountains for &oM0 distence to thoe northweste (Profile 69.)

Three stetlons looated gooording to the geologioal map on

gnolssces and amphidolite sohist gave values around +38 mgale

The absence of any gravitutionnl gradient jnpgide this area of

erystalline rock ip worthy of attention, as 15 the similarity with

the gravity veluod ohoerved on amphibolite gohist at the southorn

edge of the psunj mountaina, Doar Sumotlions (Seo page 924)

The northwestern stetion of this profile, with 438,06 mgal, noar

Kamensko, is oven located onoo more on Leithe limestone, end

the high gravity ic naturally due to tho orystalline pohist that

would bo oxpectod direoctly to underlie the limestones Fronm

or) java towards tho southeast, Pannonian 4s imposed on the Micoone,

and at the same time the gravity sinks wtil the minimum of 4142

renched (Profile 71)e The sharp bend

mgal at Skendorovol i
the orystalline rocks is here

in the gravity ourve at tho edge of

ebout almost more diotinotly exprossed than on the fringe of

£ho Moslavina mountaings Although there 42 a rather high gravity

- /45 -
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difference of 18,75 mgal from the Leithe limestone neaer
Orljavao'down to the trough, the value of $14.2 mgal is still
rather high for a minimum. Tt will be remenbered in thig
conneotion that the gravity at tho oll outoroppings of Ostrd
Vrh in the White Marl was only %16 mgal. It is, of ocourse,
tyrue that the gravity oonditions in the small, ghut=n{{ Pozege
deproession oannot be ocompared of{-hand to those in the great,
open Sava grabele But the conolusion still ceams pormissible
that the thickness of the Tertiary oven in the conter of tho
Porega fault-pit ia not partioularly high, and this would bo
on unfavorable omen for 0il prospeots. It is, moreover, un=
corbein whether the Sarmatian ghales in this depression are

developod as fevorable sourco rockse

The gravity risos towards all sidoo from tho
Skonderovel minimum. (Profiles §9-71,) 1t has slready been
pointed out that a vory stoop gravity slope immediately north
of Posege ouggests the presence of o faults In the northorn
part of the gravity trough the rise is more gradunle Tho
northernmont and highest value of #31.9 mgol was observed on
the road to Straremsn, at a point which 45 still 4.6 kilomotors
away from the outoropping orystellines, asoording to the geo=

logionl mape

Towards the east the ‘gravity also rises. (Profile
71,) In the transverse profile of the Jaksie=Vebovo road the

lowest gravity is alresdy $18.88 mgal, ge that here the syncline
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has elready lifted itsell out to a certain extents This shows
up more olearly on the Nasice~Kutjeve sheet, further east, in
the profile between Dijedina Rijaka and Gradiste. Here the
loweet value is +26.96 mgal, and the lsogams still oontinue

to rise towards the easts There is little goological informa=
ticn about this region, and even the gravity surveys have only
touched its edges. However, when he was remepping the Nasico=
Kut Jevo shoet between Pauoje and Podgorje, Dootor Poljak
already found a large hody of Leitha limestone, which points to
the presence of basemont rook near the surface of tho southeastern
spure of the Krndjea mowntainse. Further to tho south the gravi=
meter observations near Imrijevel and Levanske Vares gave the
very high values of 441+9 and 44006 mgale Even though the geo=
logical map wo have mentioned shows only diluvium and Pannonian
for these regions, it is entirely reasonable to oonclude from
the sire of the gravity values alone that orystallines or late

oruptives orop out here either at the surfmoe or vory near it,

The faultw=pit of Pozega 18 thue oompletely olosed
on the east as well, The ancient mountains surround this
depresvion not only on three sides, liko a horseshoe, as has
beon hitherto assumed, but in the form of a ring olosed on all

sides,

(0) The Dilj Mountaino (Profilss 72-73)

The Dilj mountains 1ie south of the hipghlands of

/
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Imrd jeved and Devanjske Just mentioneds There are not oute
oroppings of orystalline om the surface here, and the large
arons designated on the old geologioal outline maps as
"hornfele trachyte" have contracted to a few small specks of
andesite on Dr, Polyak's new maps The principal mase of the
orost ol the Dilj mountains is composed, on the surfaca, of
White Marls, beneath whieh Leithe limestones come to the purs
face at the pleces of highest uplift, A gravity traverse
Was run aoross tho ridge of the DilJ mountains, starting from
Djedina Rijeka in the north. Thence vie Glogovioa it rans to
Varos and then to the Sava near Brod,. (Profile 72¢) Near
DJjedina Rijeks +27,88 mgal was noted over outoropping Pannonian,
presumably Valenoiennes layers. This station lies in the
southeast corner of the Pozege fault-pit, The gravity rises
from there towards the ridge of the Dilj mountaina on the
oouthe Tho isogam at +30 mgel marks tho apprexims.te boginning
of tho White Marls; and tho rome about 2 kilomoters wide in
whioh the gravity remainn at this lovel ooinoides with the
outoropping of the White Marls, (Profile 72,) The rise whish
then follows, up to 427,086 mgal near the Gavric mill, at the
boundary betwesn the Nasleo=Kut jevo and Brod sheets, marks tho
ooourrence of Leitha limestene at the core of tho burled ridgo
of Diljs For +this, however, the values are unugually high =
88 high as on tho outoropping amphibolite sohdst of the Poun)
mountainss This suggests the oacurrence of heavy massea of

basement or eruptive rooks inmodiately boneath the leithe limee

b -
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gtone. There is then a gharp and paraistent fall of the
gravity from the mill towards the Save lowlands: at a

station at the edge of tho Sava depression, 1.8 kilomotors
north of Varoce and 8.8 kilometers south of the Gavrio mill,
+10,8 mgal is reached, sorresponding to & gradient of about

4 mgal/kme In dotedl, thig desoont occurs as follows: <the
+32 mgal isogam is orossed at Glogoviea, whore the boundary
botweon White Marle and Velensiennes layers is looated by

the new Janko geological surveyj the 423 mgal isogam is at the
boundery betweon Valenoiennes and Rhombohedral layers, and the
417 mga) isogam ot the boundery between the laﬁtar and the
Peludinan layers, near Varcee It moy be mentioned for oom=
parison that thic laot boundary ocours at #18 mgal in the

Gojlo structuree

Noumayr and Paul in thedr duys loonted the Middle
Paludinan layors in Varcs itself, near the +10 moga~isogame
The gravimetrioc trough~axis of the Save grabon te=toontwd only
1168 06 kilometers further to the south, at tho southern
exigt from Varos, sinoo the gravity trough has already rison
so far strongly towards the oust from its lower levelde The
goologienl moaning of this ia gtill not entirely olears All ve
¥mow is that according to Neumayr and Paul tho topmoat horiron
of the Upper Paludinan beds is no lomger present here, in this

sastern region. This would seem to supgest that the thiokness

of the Tertiary system is no longer so great hers as in the
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greven of Dolnii Bogloevei, and that this ociroumstenoce oould

perheps have been unfavorable to the formation of oil depositse

Brod itself has a gravity of 41049 mgel and elready lies on

the again asoonding southern flenk of the Sava grabens

(P) The Southwest Flenk of the Dilj Mowntains, with the Ks

Kasonjs Dome (Profiles 78=TE)

The gravity conditions on the southwest flank of

the Dilj mountains, west of the above~mentioned Djedina Rijeka=

Brod profile, still remain to ve disousseds Profile 75 runs

ebout 6 kilomaters further to the west, from Colikovie to

Sibinje Celikovie has 42842 mgal, and ic near tho boundary

between White Marls and Velenoiennes Beds. The profile remains

en the White Marls of the entiolinal arch of the Dil} ridge

until reaching o point near Konj Brod. Over this stretoch there

is only an ingsignificant recossion to +25.86 mgale Bub thon,

in the 1800 meters to e stution near tho High Babina, the values

£al) to #1%.,06 mgal, which corrosponds to the very high gradient

of 847 mgal/kme This olustering of tho isogems north of Sibinj

strikes the attention oven on the 11200,000 outline maps

Accerding to Jenko's map, White Marls, Valenolennes beds and

Rhomboidal beds orop out ono after the other in this aren, and

in placos the width of the Velenoionnes outoroppings is only

100 moterss All this points to a steop flexure or, more prob=
The Rhomboidal Beds at Babina

gbly to a strong faultinge

Glava dip towards Jenko with angles running from 16 depgrecs to
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26 degrees, The gravity ourve then flattens out further to the
gouth: the reading of 4846 ngal et Sibind, 1700 meters eway,
oorrecponde to a gradient of 342 mgal/km. According to
Neurayr and Peul, the highest Middle Paldinan and lowest Upper
Paludinan beds crop out north of Sivindse In contrast they
found the lower diviglon of the Middle paludinen, with Paludine
pifarcinata, at tho gouthwestern end of SibinJd, Aooordingly,
the geological trough=oxis of tho Save graben could very well
pass through tho central part of Sibin} itsell, while tho axis
of tho gravimotric doprooaion panses 2 kilometers further to

the south, with the gravity of +6 mgale

Profile No T4, which ie tho next one on tho weot,
runs from Prkljevei, in tho Orijave Valley, over the paso=-like
graben betweon tho main mase of the Dilj mountainsg and tho
uplift of Mount Kasonja Jjutiing forward in the pouthwest noar
Griziod, to Andrijovoi in the Save valley. Northoont of tho
villege of Prkl joved, acoording to Noumayr and Paul, sands and
morlaceous olays of the rhomboidal beds lie direotly upon tho
White Marlss The minimum of the Orijave Vailey == =17.8 ngal ==
iy olese to Priljovels From here the gravity slowly rises
towards tho southesouthenst, until the axis from the Dilj

: mowntains to the Kasonje uplift is reachod near Oriricl at the
station #1942 ngals Jenko locates this point in the Valenoiennes
veds, but a little further enst the Whitoe Marls of the DilJ

ridge emerge benouth its For the noxt 18 kilometers the values % )
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deoline only slowly %o reach #17.6 mgal, while the Valenciennes
peds continwe to orep out on the surface., Only then does the
gravity drop more steeply down to the Save Valley: over the
distaence of 3 kilometers to a point 1 kilometer north of
Slatinik, +6.3 mgal is reached, This gradient is scoordingly
38 mgal/km end is thus not so stoop as in the next profile 78
on the eaat, which we have disousseds On this seotlon of the
traverse, tho Valenolennes and Rhomboidal beds orop out to the
surfaoe, and the Peludinan beds as well, covered only by
diluviume Only a short distanoe further to the gouth, the
axis of tho gravimetrio dopression of the Sava Valley pasaes,

with a reading of +4 mgals

A triangular mountein spur rund gouthwo stammward
from tho Dil) mounteins into the plain. It lo bounded on the
south by the Sava deprosoion and on tho northeast by the Orljava
Velloye It is the gmall mountein formation of Kasenje (353
meters) to the north of Orijovecs Wile Noumayr and Paul had
alroady found White Marls to ooour at the oore, tho mapping by
Jonko showed the prosenco of Leitha limoptones bosidos the
prevalent *hite Marlse It showed also that tho entire foram=-
tion oonstitutes & dome~like uplift, geparated from the DilJ
mountains by the Passe of Gririol with its outeropping Valenoiennes
bedss A gravity traverss was run over this uplift from Griedol
£o Orl jovao via Loveics (Profile 76s) At first there is a

gtrong drop over the 2.6 kilomaters southwestward from +18e2 to

Declassified i - iti;
ified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8



Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

+10466 mgal, corresponding to a gradient of 3.6 mgal/kme This
seotion apparently is entirely in the Valenclennes beds, Dure
ing the following kilemeter the gravity then declines only to
8425 mgals Then follows & most extraordinary flattening out
of the gravity ourve. Over a distance of 6 kilomoters the
velue sinks only to #4+86 mgal, corresponding to a gradient

of 0s7 mgal/fkme This seotion of the traverse crossos the top
of tho KasenJja dome, with Leitha limestone and White Marls

in the oores This gravity profile is another fine example to
illustrate the point that geological zynolines may manifest
thomselves only by a flattening in the gravity ourve. ' The
conter of the Kasonja dome has no significance for oil proa=-

poots, since it is too greatly olevated above the surrounding

levolce

The low gravity of about #6 mgal on outoropping
White Marl is also worth notieings The +30 mral observed en
White Marle in the noarby Dilj mountains should be compared with
thisy The low gravity at Kasonja muy probably be esoribed o
the low reglonal gravity values in this part of the Sava graben
and its edges, and porhaps alse to espooclally great thiockness
of the White Marls here, and of thoe subjacent older Tertiary
bode.

The gravity then falls more rapidly from the
last=mentioned station of tho traverse to reach =2 mgal at

Orijovases This seotion orosses the Pannonian and some of the
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Paludinan beds,
Paludinan beds near Malin
Peul decoribe,
continuation of the -3 and

weats

inoreases from 16 degreos to 65 depreos.

Two kilomoters west southwest of Ori jovao the
trough~axis of the Save graben is already reaohed, with &

gravity of =66 mgal, forminy o gmall local gravit

here,
partioularly narrow,

gravity comn

Motn jioa mownteinn near Kobss e

(B) Tho Ropion East of the Nasico=Brod Line

The olassic occurrence of Middle and Upper
o end Ciglenic, which Neumayr and
s again reflected hereby the Streichende

-4 mgel isogams further te the

Accompanying this the southwestward dip of the bveds

to the south of Orijovac. The grevity=trough here is
for immediately south of the axis the

ences o stecp ancent towards the granite of the

o

y=hasin

The region oaot of the Nasico=Brod line, i.0. about

tho area covored by Sta

with the exception of the environs of the Fruske gora
looated on the Slavonian plain bvetween the Drava,
Bava rivers, with elevations above sea level in the

of 100 moters. Extensive aroas are swamp and floodlands.

Accordingly, oxoopt for
hilly Brod ares, information
is completely lackinge

anywhore in the region.
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ts Concession II of Petrelje], Ltd., is

the edges of the Fruske gors and the
about the antediluvian formaticns
No oil secpages have been known to ooour

Gas showed oocagionally near Erdut,

, ontirely ‘ ,
Danube and

neighborhood
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Tlok and Vinkovois No deep drilling has ever been done in
the reglone It could quite naturally be guspeoted that this
reglon was a continuation of the deep Pennonian basin and
was filled by Late Tertiary sediments of great thickness, and
that it would perhaps reveel only fow doop structures, poagi=
bly in the continuations of the Krndje end Dilja mounteins
and the Fruska goras Such structures, if thoy existed, would
then offer especially favorable sonditions for tho formation

of major oil dopositse

But the ploture disclosed by the gravimeter sur~
veys of this regicn doviates sharply from thase a priori
oonsiderationses To begin with, tho genersl gravity level of
the entire region proved surprisingly highe. Large perte of
it are above the 20 mgal iuogem. And the gravity trougha
botween the highs are not as deop and do not go down to the
samo low levels as in tho weoterly lowe of the Dravs snd Save
grabons Tho doopest minima of this region aro between #4§ and
+10 mgals The 4trough south of the 0sijek structure doos not

oven drop below $17 mgale

In deteil, the whole repgion 15 divided into a large
number of highs and lowse Bub tho gravity differences botwoen
the highs and lows are not so great as with the more signifioent
structures further to the west, nor are the gradients 80 abrupts

If the gravity=profile tables of the western and eastern regions

are oompered, this becomss entirely olears It appears that i
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there 15 an upward regional trend of gravity towerds the

east in any onses

Thus, taking everything into acoount, the geo=
logiocal interpretation of the struotures present hare can be
made only in the most rough end general way and subjeot only
to strong reservaticns, the more 8o as tho geologiocal oondi~
tiono in the Brod area end on the Fruska gore show that the
faoien of the Late Tertiary in this region ia very strongly

modifiod.

The whole area between the Drave and Sava grabent
may be divided by two synolinal zones running west to oast into

three seotionst

1., The structures along the lower Drave and the

Babuty, Danube
2, The oentral ohain of maxima

3, The maxime on the northern fringo of tho

Sava grabode

(1) The Structures Alonp tho Lower Drava snd the Danube

(a) Tho Partisl Maximum North of Nikojas Dolnji
(Profile 76) |

Wo have alrendy pointed out that the Drave

./4/4.

1 r':'?”“‘l's’!ﬂ
it
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graben reaches an espeodally low gravity value near Moslavina
on the Drava, with =8 mgal. From here eastward the trough

exis agoonds rather rapidly and crosses the Drava end the
Hungarian frontier near 5v. Gjuraje North of this point, which
represents the eesternmast portion of the Drave depression on
Croatian territory, there is a fairly rapld inorease in gravity
to ronch #0 mgel at the Drava river. This may be the southorn
glope of & atruoture located in Hungarian territory. This

area ia only 10 kilometers of the Vilanyi mountaina in Hungary,
which are about 26 kilometers long, trend {rom oast to vest,
and are oomposed of Trua Triassic, Jursasic and Lower Chalk
formations. Continuation surveys in Hungery would be required
%o attain any understending of the struoture which may possibly
exist at Miholjao Dolnji.

(B) The Doop Gravity=Contour Lodge of Crnkovel
(Frofiles 77=78)

The rectangular gravity=contour ledge of
Crnkovol lies to the south of the above mentioned easternmost
Croatian portion of the Sava graben on Croatian territory.
This ledge is a formation of only slight gravimetric reliels
Tho +7 moga=-isogam surrounds tho high at right=angles on threo
sidos, to tho north, wost and south, while there is probably
a connection to the stronger high on Hungarian soil, whioh in

turn 15 oonnooted with the Valpovo high, o be discussed later.

- /4
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A few small local highs are superimposed upon the axis, and

ghese are surrounded by ologed B mega~isogans. There 18 a

gravity drop from the ledge only to the northeast

substantial

toward e point near Moslavine and the Drave grabens (Profile

77)e Towards the north tho gravity drops by only 4 mgal over

a distance of 4 kilometers, or & gradient of 1 ngul/km

(Profile 78) and towards the shallow trough of Booan jevel on

the southeast, the drop 15 346 mgal, or & gradient of 0.6 mgal/hn

(Profile 79).

There is only e very gradual deoline of 1.6 mgal

towards the southwent, from which o steoper olimb begins to

the Benicanoi high, which we have discussed in an earlier

gootion (Profile 78)s Now it is true that even indistinotly

oxpressed gravity structuren, like those of Gojlo snd near

havo been shown to possess posaible signifioance for

But on tho whole this gravity ledgo of

Resetari,

oil explorations

Crynkovel seoms to be grnvimotrioally go very dlurred as to

for the time being ot eny rate, tho hopes that

disoourage,

might be reised by goophysical considerations; so that more

dobtailed study of this area oould only be recommonded if oil
vere discovered in the region,
(0) The Partial Structure of Valpove (Profile 80)
Northeast of Valpove which has $848 mgal, there

18 a stronger rise in gravity towards the Drava. The highest

.///9 -
COTRGTFD
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KRESTRIGTED

velue of +l4.6 mgal wap noted on that river itselfe The
gradient from Valpovo is 142 mgal/kine Understending of this
gtyruoture would 53 possible only on the venla of sUrveys
north of the Drave on Hungarien soile We have pointed out
above that there is a possible sonnection between the gravity
ledge of Crnkovoi and the more u;b;tantial Valpovo highe A
conneotion with the so=called Ban (Banat ?) mowntains in Hungary
15 similarly not improbable., These mountains begin near Bell
Monastir, 13 kilomoters northoant of the Valpovo struoture,
end runs from southwest 4o northeast, so that the Valpovo
struoture lies in fact on the southwestern prolongation of the
Ban mountainse Miooene marine marls and sandstones, traversed

by beselt corridors, ooour in thase mountaing.
(D) The Gravity Spur of Brod janoi=Bizovao

A distinot gravity epur, striking from south=
eagt to northwest, appears on the gravity=slope gouth of the
Valpovo struoture and weot of tho Qsijek atruoture, whioh
structure will bo disousved bolows The axis of this spur com=
menoos near Seloo pusta, 8 kilomoters oset of Brod janoi, with
its higheot value of $16.,66 mgal, and runs northwestward for
10 kilometers vie Blrovao, during which the gravity gradually
falls off to #0 mgel betweon tho 416 and #17 mega=isogamse
Although this structure at first seems only faintly dofined,

4 is stil) possible for it to abtain a certain sipnifioance on

acoount of its relabively doep attitudo, if by any chanco the

-

S RG] ; N
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neighboring 0sl jek gtructure, with its maximum value of #R46

mgal, should prove %o be too far elevated gravimetricellye
(E) The Osijek Struoture (Profiles 81-82)

Along the Drave River, further to the south=
east, the pgravity at firet sinks with considerable speed to
resoh & minimum of 8 mgal near Nard, about 4.5 kilometers
southeast of the Valpovo maximame From thers to tho Osijek
gtyuobire the gravity riacs agaln, slowly at first %o Retfala,
with $17.9 mgal, and thon more steeply in the area of the
0sijok struoture proper until tho maximum of 424.5 mgal is
reached in tho lower oity of 0sijek (Profile 82)s Over this
labter course of 6 kilometers, the gravity thus rises by
846 mgal, ocrresponding %o tho medorate gradient of lel mgal/km.
The gradient on the other sidos of the structure ars comparables
Towards the Jovanovao trough, %5 kilometers to tho south, the
gravity falla from the 424 mgal isogam to that of 418 mgal,
sorrvesponding to o gradisnt of 1.3 mgal/km (Profile 8l)s The
axis of tho Jovanovao trough rund along the rather high value
of 41844 mgal, and at & somovhat higher gravity level the trough=
axis towards the east, near Sarvas, ruud along the 417 mgal valuee
Nevortheless the I Osijek struoture is olearly bounded by on
tho northwest, west, south and east by these troughse Only %o
the north, ou Hungarian soil, has the delimitation of the

struoturs not been explorad, Howevsr, the sourss trased by the

‘. -»‘s gin

. /'//
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igogams on Croation territory makes it rather probable that

the structure 18 also oloned on the northe The Tertiary hille=
country of the Ban mounteina dees nob pepgin for another 26

xilometers to the north, so that in any onse there would be
tning and the Osijek

enough room for & trough between these moun

struoturee

11 we compare the highest graviby valuoes of the

Oaijek moximum with those of the Weat Crontian mazimums, WO
find a comparable gravity at Grubisnopol je, whore +26¢4 mgal
d the orystalline vaoement reached

s exporienco oannot be legitimately

was noted, an o depth of

1089 moters. Naturally thi

4 sohemationlly to gonditions here, 60 far awaye Bub

applie
the neismic obgorvations on the noighboring struotur

e of Vera

may perhups furnish o somowhat pettor starting point, at lenst

Por tho timo boings Aosording to those, tho dopth of the
prosumably Mesazolo basement my ve sntimated at 1286 around
gture, with a gravity of

1250 meters, in £he ocenter of stru

+2645 mgale

On tho wholo, the gravity relisf of the 084 jek

strusburs is not very gharpe The gravity diprarences with

respect to the adjoining groughs on the south and omet are

with corresponding gradients of 1lel to

only 7 to 8 mgal,
148 mgul/%m. Most of the strustures in the wen

are mors sharply defineds

torn regions

‘14 ghould, for instanse,

with the Raseani skrusture, near Krizevoi {prefiles 27=28)
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The high of the 0si jek structure inside the $#24 mgal isogam

15 about 3 kilometers long and 2 kilometers widee

All that 15 known about the swubsurface gaology
of 0sijek is from the old well=drillings, The diluvium,
mainly composed of sand, renches down to about 5O meterse
Below that, to a dopth of at lenst 300 meters, argillacequs
gonds alternate with olays, both of which presumably belong

in the zone of the Paludinan beds.
(P) The Vera=Erdut Structure (Profiles 83=86)

There are various gravity~otructures bolow
the eonfluence of the Drava and Danube rivers, situanted along
the ocourss of these rivers. Thoae structures == those of
Erdut, Vera and Vakovar == sontinue on into Hungary, into tho
Brokn area and apparsatly all belong to a large=-soale gravi=
tational massife We shall first disouss the {irst two of
thess, which are both anolonod within the same conootrio +18

to #24 mgal isogams, and form a single unite

The Vora struoture is moatly on Oroatian torritory.
14 tronds from oast to wost and 18 snvloped by tho $26 mgal
1gogams Tts highest valuo 415 around +26.7 mgals Towards the
Braadin trough on the south tho gravity falls to +17.56 mgal
(Profile 8%)s Towards the Jovanovao trough on the wosh 1t
falls to 18,2 mgal (Profila 86)s Towards tho northwost Sarvas
trough on the northwest it falls to #17 mgal (Profile 84)s In

I3
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contrast, there 1s only @ slight drop to +7%e0 mged on the
northeast) ond from here it rises again to the Erdub atruotures
(Profilu g6,) Gho gradiants on the {1anks are modarate, 18
mgu.l./km on the weslt ¢lank, for inatancs, with gomparable
grudienxs on tho other flankse only gowards the Frdub
gbruoture on the northeast 18 the gradient atill lower, 20 a8
Lo leave & 8pa.00 245 ¥ilomobters wide betwen the +26 and *26

mgal isogems (Profile 86)e

The seismic profile furnishes & few points of
deparbure for the geologicul intorpretation of this sbruoturoe
The results of the refragtion ghooting were entored below the
ronpoobive gravity profiles (Profile 83), Five gedimentary
pomplex wers found, with respootive wavo yelooities of 1800,
2100, 2400, 3380 and 5¢00 m/seas OF thooe the upper podi=
montary oomplo%od corm a flat archod uplift, with axis
nﬁpronimatoly oninoiding with the grnvity-uxiu. Tho uppor edgo
of the doepost layer TUns horizontally ghrough the sonter of
gho struoture at o dopth of 1260 meters, while thoe pxis of the
salomic soomsd to be displacod gowards tho gouth by 146 kilo~
meters with respeot 0 the 5rav1motrlu atruoturos Thero 16
khen a rother considersble drop gowards the g, down 4o the 1600
mebers Japth 1evele ON ghe oontrary ghore A6 only @n inpigni-
pioant drop of about €0 metare yownrds the N, whioh to somo
extont 8prees aith tho lewer gravtt&tlonal gra&ientn of tho N
flenk. Bub while the gravity ghon oontinues go fall off slowly,

PESTRIETE)
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the marking horizon even rises a little, obviously tovards
the Erdut structure. As for the interpretation of the deep
selsmic stratum, the most provable hypothesis is that it is
o partioularly compact mesozolo 1imestones Crystalline rock
is improbable booause during the reflection shooting many
good refleotlons wore obtained down to depths 1000 metors

pelow the seismic deep stratume

For the time being no more preolse interpretation
can bo given oonceraing the seismic horizons == probably
Tertiary =~ which were found at the upper levelss Miooono
veds of greater thislmess appear toO ve intercalated abt lowor
1ovels of the 8 flank. Tho Erdut struoture 14,08 in the groat
loop of tho Denube, NE of the Vera structurs and only indis-
tinotly domaroated from it Tho former atrikes {rom NW towards
SE ond orosses ovor inte Hungarian torritorye The highest
gravity found 18 #26.4 mgale It falls towards tho W along &
oomnon 8lops with the Vera structure towards the Sarvas troughj
(17 #1744 +17 mgal, Profile 84)s But tho B slopo oan alse
be alearly observed in tho Denube loop, where tho lowaat ob=

gorved pravity is still #20.5 mgal (Profile 84),

Ges hao oocasionally shown at Erdute It will only
be possible to Pori & precise opinien about the geolopioal and
oil sxploration significance of the VerawErdut high when an
oxploratory woll has baen sunk there or on the neipghboring

gtruoture of 0aljeke

——

- /5>~
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() The Partial Struobure of Vukovar (Profiles

8788)

Tne Vukovar high, which follows next as we
degoand the Denube, appenrs gtill higher and still moro sharply
dofinede Most of this struoture, sgain, lles on Hungarien
solle +31le% mgal 18 the highest gravity observed here, while
thore are four other values ovor 430 mgal. The W flank trends
due N and S, and tho S flank due E and W, 80 that the lsogams
sluster togethor almost at right angles ot tho SW edge of tho
gtructures The #20 %o 24 mgal loogoms onvelep in commen the
three struoturea of Erdut, Vers and Vukovar, thus showing
that all threo belong to a larger gravitational massde The
Yukovar struoturs drops toward the Brsadin trough on the W
(#18 mgal); towards the Borak trough on the S (+14 mgol); 800
Profile 88, In both cased the desoont is rather abrupt, with
o grudiont of 2 mgal/km. The pravity-pass of Petrovei lies
ot #1845 mgal betwoon tho Breudin and Borel troughss The SW
edge of tho Vukovar struoture slopes towarda this gravity-

pasn (Profile 87)

The high value of tho maximum gravity, st 43103
mgal, suppents &hat the basoment of the Tertiary may mot bo
fap from the surface at this pointe If it woro desired to
apply tho lessona 1earned in the Moslavina mountains to the
gituation here, it sould be anauﬁed that more anolent rooks orop

out directly belew the diluvium, Mors precise sonolusions result
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from a ocomparison of the neighboring structures of tho Fruska
gora and those of Veras A maximmn velue of #3715 mgal was
observed at Sid, near the Fruska Gora, and this station 1s
provably sbill 1 to 2 kilomsters away Irom the outoropping
orystallines. Aocording to the selamio obasrvations, the
mesozolc basement near Vera lay at a depth of 1250 meters, with
a gravity anomaly of #2847 mgale To go BY this data, the base=
ment of tha'Tortiary at Vora mizht be thought to lle at a depth
of about 700 meters, or 80 near the surface that tho prospeots

of oil are not very promisinge

(2) The Central Chain of Maxima

(A) The Dakovo massif, with ite isolated struotures
of Gorjani, Sirokopolje, Seloi, Srzovic and Jarmina, togethor
with tho gravity=spur projeoting towards Kladovas (Profiles
89=83)

The Potoga mountains de not ond in tho E ab
thoir topographio odge W of Dakovo, but instead projeot otill
further eastward as & great, hoavy, subsurface maas stretohing
all the way to Vinkovols The 5 boundary of this Dakovo mass is
o greavity preoiploe striking from W to E and running from Traava
via Mikanovoi to Vinkovol. This reprossnts tho E oontinuation
of the N flank of the Sava graben in tho Brod areu. South of “
Dakovo this preoipise drops Prom the +36 mpgals to the %14 mgale ;

Lgogam ovor a distanoe of 8 kilometers, corresponding to the

RESTRIGTEN
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fairly high gradient of 2e8 mgal./km. (Profile 91)e The
steepost gradiem; prevails in the sentral part of the gravityw
310pas Conditions are gimilar further to the E near
Mikanovel, where ghe gravity falls {rom «31 to +11 mgale over
the samo distanco of 8 kilometers, oorreaponding in this onse
Lo a gradient of 246 mg,ul./km. (profile g2)e Hore the steepest
gradient of 4 mgal./km. rules betwoen ghe +30 and 20 mgale laogamde
The NE boundary of the Dakove gravi’cy-massii‘ ig formed by @
pow=shapod oluster of 1sogsms running from gno reglon N of
Brasavol o Vinkovoi via Yuka, Kopriwma and Markusions On

this N slope thers is ab firot, WE of Bragevel, also & steop
grakutmnm declivity, with gravity falling from +4l to 424
mgale OVer o disbanco of B ke, giving & gradient of & degreos
3eb mg,al./km. (Profile g1)e But from this point furthor to

tho © tho isogams pull ppari more and mors, 00 that NW of

Vvinkovel only & wonk 5ra.vi‘co,tionnl gradient gbill roming.

The whole gruﬂtntionul maas of Dakovo 13 roughly
oneireled bY tho #26 mgle igogamso e The highost ¥nluos are
in tho Wi #4043 mgale W08 obsorved kilometers 8 of Slatinik,
wile2 mgale MOGT Gorjuni and 438,08 mgale noar Dakovos It 12
remarkable that S the § poundary of the graﬂty-mu of Dakove
4g marked in tho torrain by 8 slaar=out %opognphioul torrace
formation punning from Dakovo to yinkovoi via 0ld Mikanovoel and
Tvankovoe There is an areé of looss N of the torraoco, while to

the B of the torrasd forests and swalips gtrotoh ab olowmtions ]
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’ of 80 to 85 moters above seawlevel. (See topographic map,

Dakovo and Vinkovel, 1175,000,)

A series of round highs, gravity~highs, mostly
with not partioularly sharp relief, is imposed on the gravitymw
maosil of Dalkovo: the Gorjeni high, with 41,9 mgale (Profiles
89 and 91); tho Sirokopolje high, with 33,8 mgale (Profiles 89
and 92) with the spur towards Korpiva Koprivna with 428 mgal.;
the Seloi high W of Dakovo with 36408 mgales the Mrzovie high
with 538 mgale; and, finally, the Jarmina high with 42744
mgale (Profiles 89 and 93),

Nothing 1s known of the geolegy of the entire region
bononth the diluviume To judge by the oxporience in the Psunj-
Papuk and Krndja mountains, further to tho W, it may be regarded
as extremely likoly that, at least in the W seotion of tho
region, 1404 noar Slatinik, Dakovo and GorJjani, where the gravi-
Lty valuos go beyond tho 435 mgale isogam, tho basoment oropa
out immediatoly beneath the diluvium, a faot whioh has boon
hith;rto ontirsly unknown. In the other eastern parts of tho
reglon as well, the gru#ity values are still 6o high that the
thioknens of tho Tertiary systom 1s probably insufficient for ;
tho formution of oil deponits. For this reason these strustures E
have not been soparately disoussed herej but their gravimetric

edableir
shape oan be seen from the Profiles 88«03, For instanoe, tho.,d eaw

trough betweon the strokopéljo and Mreovie maxima (Profile 60)
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recalls the gravity~trough on the N edge of the Prosara
mountaing, which we shall digouss later, (Profile 121), and
whieh is to be aseribed only to potrographic differences withw

in the orystalline formations.

Only at the eu’cammost;qc;ai“’ the strustures =- that
of Jarmina (Profiles 89 and 38) == oould there be porhaps some
prospect of oil. The maximum is here at 4273 mgale and i8
envolopod by the %27 mgale isogame In comparigon with the
Vera struoture, which lies about 20 kilometers further to tho
NE, the depth of the pro=Tertiary basement may here be assumad
to bo about 1100 moterss The Jarmina strusture is more sharply
exprossed than that further to the W on the Dakove masail,
sinoe it lies insido tho angle of contaot botween tho 5 and
tho NE flanks of the massifs From the 426 mgale iuc;gn.m over
tho 7 kilometers to the Cerna trough on tho S the gravity
drops to the 41l mgal. isogam, oorreasponding to o gradiont of
2.1 mgalo/kme (Profile 93)s Tho gravity fells to #1844 mgale
at the Korod Nustar trough on the NE with a gradient of 1 mgml./
kme The Jarmina axis sinks to 420.1 mgale st the gravitye-pass
in tho 9B, Only towards the wost is the gravimotric demaroatien
indistinet, sinco the gravity falle here only to #2648 mgale ot

the Mrzovie struoture (Profile 89)s

Finally, wo must still point out the gravity=spur

towards Kladovaos This spur projeots southward from the center

-/57-
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of the S flank of the Dakovo magsif, 8 of Mikanovei, and ends

at the gravity~pass of Kladovo, S of which the gravity once

more olimbs to the Zupanje high, while to the E and W re=
speotively 1t falls to 9.8 mgale &t the Cerna trough and #7.4
mgale &% tho velika Kopanioa troughs Tn the gravity=-spur
towerds Kladovao, the lsogams separate mainly betwesn the +18
and 17 mgale lmogams, whore a modorate thickness of the
Tertiary System may be postulateds But it is really only tho

SE flank, f;uing the Cerna trough, which is more gharply dofined,
while the SW flank faoing the Velika Kopanioa trough only shows

a feabls gradient, amounting to about OB mgal./&m.
(B) The Mirkovoi Struoture (Profiles 94=05)

The gravity olimba again SE of the gravity=
pass of Vinkovoi tho gravity inoreases slightly again to reaoh
tho Mirkovol struoture, whose maximum lies around +24 mgale
The Mirkovoi struoture forms an intormediate link betwoon tho
Dakovo massif and the Fruska Gora. Ascordingly tho strusture
strikes Irom NW to SE. While in tho NW thers is a connootion
with the Jarmina structurs and thus with tho Dalkovo masaif,
via the gravity=pass of Yinkovod (#4201 mgale)) there is also
o oonneotion in the SE, via the pruavity=pass of Djeletovel
(418,08 mgale) with the gravity=spur of the Fruska Gora near %
gideki Banovel (Profile p4)s Similarly thore ig a oonneotlon i

in the N over the gravity~puss of Potroved (#20 mgals) with the

./53/.

T T
oo

?’*Fffé

i

Declassified i - iti;
sified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8



Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

RESTi

Vukovar structuree. The gravity drop is staopest towards the
Cerna trough in the SW, where the value falls from +23 to +13
mgale over a distance of 4 kilometers, sorresponding to the
falrly atrong gradient of 246 mgal./km. Towards the Nustar
trough on the N, with #16 mgale, and the Berak trough on the
E, with 14 mgale, both total fall and gradient 1s slights
The long and narrow gravity~ledge via Djeletovei to Frusks
Gora is also worth notieing; it recalls the gravity=-dike of

Jun jalipa, botween Bujavioa and Gojlos

On tho basis of tho soiamio observations at Vora,
the basement at tha Mirkovei gtruoture may be thought to lie
at a depth of about 1800 moterss In view of this faot, of the
show of gas at Vinkovol and the gravimetrieally woll=dolinented
atruoture=form, tho Mirkovel struoture, inoluding tho gravity-
dike via Djeletovei, may woll bo oconsidered one of the most
interenting objects of investigation B of Dakovos It must,
however, be kept in mind that the centor of tho structure has

hitherto only boon surveyod with widoly spuood stutions.

(c) 'The W Slope of tho Fruska Oora (Profiles
98=080)

Afker an interruptien of about 60 kilometers
£o the B of the last known outaropping of orystalline basement
rook in tho Krndja mountains, this rook emorges onoe more in

tho Fruska Oora, E of 8id, out of the diluvium of the East

- )57
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glavonian Plaine We have in this oaso & domal uplift of older
roock, eimilar to an antioline, gbout 80 kilometers leng and
striking from E to W, which has been enveloped on al; sides by
Tertiary formationse The Tertiary commences in the SE near
Vptnik with the 0ligooene, carboniferous Sotrke beds, whioh
have beon gtrongly dislooated by gootonio aotion. In the N
and S of the mountains, Leithe 1limestone overlies ite This
1limeabone, which, however, mostly rests imnedistely upon the
pasement rock, often dipa gteoply away from tho mountaine at
ongles whioh may reach 60 dagreos to 80 degrees, thus showing
its steep upwarpinge We shall not go jnto tho guestion whother
tho zono of Loitha limestone really doos {nterrupt tho central
¢ono of the Fruske Gora near Gjipsa ooy the most perd under
tho eover of 1o088", 85 Ae Kooh puts ite In gonoral tho N
sono of the leithe 1imestone 18 mach wider than the § zone,

which allows us to oonnludo that the S {lank dipn more 8400PLYe

In plnces, ospeodslly on £ho northern edge;
Sarmntian limoatonos and marks, with charsoteristio fauna,
ovorllie the Loitha limestonos The 1literature doos not roport
any bituminous ghaless Ae Kooh thought that he had observad
s strong discordance petweon tho Sariatian and the Sub=Pannoninn

Marls.

The cement=marls of Boooin follew the Sarmatian,

and represent the orizinal typo which servod a8 tho point of

-/bOu
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departure for the concept of the "Valenolennos 1ayers”s But
it is obvious that they are mostly older than the "Walenolennes
; layors" of the Ileva-Drava regione Paradaone abiohi and
Valenolenesia rewasci are missing from the Beooin marls, bub in
their place thero are primitive Valenolennesia forms, such a8
Ve panoiol, Ve ¥isel jaki and Velutinopsis velutines The roeck
1g en unstratified, ohnlk=like lime=-merl, and is at least 60

meters in thiockness.

About 20 meters of "yellowishegray sandy=nuddy
marl depositions"of the rhombolda). layers is said to be

deposited direoctly above this at Boooin.

Then follow olays and sanda of the Paludinan beds,
togothor with 1ignite moasureds Apperontly the formations

involved are Lower and Middlo Paludinane

The information available on the Late Tertiary
formationa is obviously soanty on mocount of tho heavy looss
covore O04il geology considers it important that up to now no i
Sarmtian layers are known whioh could sorve ag Bouree rooks
and that tho Valenodennosia laysrs do not appear to ooour in

the same faoles as favorable reservoir rook, as is usually tho

SRR

onse in petroliferousa areas» 1t might, however, bo possible that

sonditions were more favorable on the flanks of tho Fruske Gora

in the direstion of the grubonse
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Gravimeter surveys were made only of the plunging
W axis of the Fruska Gore, singce further surveys of the region
had to Lo abandoned on aocount of the inoreasing partisan
aobivibye ©37,) mgale Wab the hiphest value, and was ovbsorved
in the village of Side outoropping orystalline sohist is
¥nown to exist noar tho village of Sot, abvout 8 kilomoters NE
of here, bubt it s very probable ghat this sohist extends under
the looss as far a8 gho topographis edge of tho heights near
Boarkasovo, 2 ¥ilometers NE of sid. The station 43701 mgale
1p about leb ¥ilometors § of the prolongﬂ.‘bion of the prinoipal
axis of the Fruske Goxra mountainse This axis, whioh plunges
Lo the W, was ghon detooted bY the gravimeter obaarvations
(Profile §6), but right nere tho gravimeter stations are spacod
rathor far aparte Acoording to Dre Sohumidlin's sketoh of the
1pogums, there 4s ab first the rather high gmvibntionul gradient
of about 2 mgal o/kms botween the +36 and +50 1gogams, bub then,
petweon the #0 mgale isogan at Nijomod and tho 426 mgale isogom
at 5id, the gradient falls to only 067 mgal./km. This roglon
oould perhaps be ro=oxaminod ot 8Om0 lator date, bub the gravity
values are still fairly highe From tho +26 mgale isogam down
to tho station +18,2 mgale Bt the gravity-pass of ¥ijemoi, the

steaper gradient of 1.8 mpal ./m. rulea onve morode

owo individual Pentures then gtand out on the NW

end of the plunging axis of Frusks Goras the ghallowing of

. e
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the gravity contours B of Sidski Banovel and the lateral
gravity axis running SW of this locality to the gravity-ledge
of Djeletovaci~Mirkovols The 22 and +23 mgale isogame
separate it to the E of Sidski Banovei, between the Fruska
Gore. high and the gravity=pit of Berak, and run at a distance
of 2,5 kilomebers aparte SW of that village & lateral axis
diverges in the area of the #19, $+20 and 431 isogams, and then
follows tho same conrse as tho Djeletovoi-Mirkovei gravity-
ledge (Profilo 97)e Tho gravity lovel of both these suggested

structures would not be unfavorablos

A traverse was also run over the § flank of tho
Fruske Gors massif from Sid to Morovie (Profile 88)s The
gravity hore sinks by 21 mgal. ovor a distanco of © kilometers
from #37 to 416 mgal., giving o gradiont of 2.3 mgals/km,
Gravity-precipices of comparable stospnoss are found in only
few plnoes E of Nasioce and Brods (Mrzovie, Vukovars) The
synolinal axis of the E Sava grabon is almost reached by the

418 mgale isogums That axis is S of Morovie at about #1345 mgale

Indications of a woak lateral axis trending 8 at
o lovel betwoen the 415 and 417 mgale isogams were noted E of

Morovioe

The £ traverse ran from 8id SE to Kusmin via

Kukujevolis thus it was oroased the gravitye-slope obliquely.

At Kukujevel the gravity was 424 mgal. and at Kusmin it was
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+14 mgale The synclinal axis of the Sava synoline runa $ of
Kuzmin near +9 mgale It has thus sunk to a lower gravity-
level further to the E of Morovie, and probably sinks still

more in the unsurveyed area still further E, presumably link-
ing up ultimately with the deep Sevkerin synoline in the Banat,
N of Belgrades Probably therefore thers is again a particularly
doop section of tho Sava graben bordering the contral and
sasterly portions of the Fruska Goras This improves the genoral
proapoots of this region, whioh has not yot bean gravimetrioally
explored, and to which tho Serbian part of the ooncession 8

of Mitrovicn bolongse

(3) Tho Maximum on tho N Fringo of the Sava Grabon

(a) The Tomion Anticline Near Brod (Profile 100)

Noumayr nnd Paul already found indications in
lignito mines that tho DilJ mountains wore bordered by & late
Tertiary anticline N of Tomica, § kilometers N of Brode
Acoording to them, sands of the Rhomboidul level orop out at
tho ocore of tho antiolinal orost, while the f{lanks are formed
by lignitiforous Lowor Paludinan boedas Further to the N the
layors omorge again on the 8 slope of the Diljs and accordingly
thoy found sands of the Rhomboidal horizon, dipping alightly to
tho 8, on the ridge betwoen the Kindrove and Ordjovas valleys.
Tho Tomion antieline reoalls that of Gojlo by its general goo= %

’
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logioal position as well as the degroe of its uplift,

A gravity traverse was run elong the Gabrio Mille
Podarkavje-Raatuuje-Tomion, and passes over the presumed W end
of' the Tomisa antiolines As mentiuned on page 104, 37,05
was noted on the Leiths limestone at the Gabrie Mille Over o
distance of 3 kilomaters from here, porpendioular to the trend
(of the anticline 17) the gravity drops to 26,25 mgal, at the
boundary near Podorkavio between Valenoiemnesia and Rhomboidal
beds, glving the high gradient op Se6 mgale/kme In the
Rhomboidal beds, the gravity then plummets down to 117 mgal, in
24l kilomaters, making the gradient here actually reach the
lavel of 4.4 ngele/kme  The values continue to drop along the
prodable line of the W end of the Temisn antioline to rench
#1243 mgals at the mill § of Tomion, 80 that the gradiont even
here still iy 3,1 mgale/kme  Thus while beth the Gojlo and
Resatari etructures are marked by a distinot shallowing in tho
gravity contours at thoge portions of the gravimotor profiles
that puss their respective ends, nothing of a similar nature
oan be observed hors from the present data, Tt must also bo
oonsidered in this comnection that the axis of the Saw graben
13 already reached 1 kilomstor S of the Tomiea mill, at the ;
relatively high gravity of +0 mgals, so that Brod with its 410,89 f
mgale 1ie8 on the § flank of the grubens In oontruat, the axis j
of the Sava 8ynoline, opposite the Godlo struoture, is at 42 5
mzale In spito of this the Tomlon antioline warrants more

: - - 9R000100190003-8
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dotailed geological study and possibly alse further geo=
physionl surveys, in view of the fast that bituminous shales
oqour in the Sarmatian formations of the Dil] mountains, that
there springs charged with Hz§ in the environs, for instance
N of Kindrovo, and that there are favorable reservoir rock

formations, at least in the Rhomboidal layers.

(B) Tho Trnjeni=Staro Topolje Shallowing of the

Gravity Contours (Profiles 101=102)

A number of distinet shallowings in the
gravity oontours were noted in the Trnjani=-Staro Topolje arow,
about 8.5 kilometers E of the Tomloa antiolino. These are
porhaps of significnnce to oil geologye Tho firat of thom
1ies in the Save plain N of Trnjani. If we follow the traverse
profile down from tho DilJ mountains (Profile 101) we sco that
the grovity falls at first Lrom 427 to 421 mgale in 4 kilometers,
piving o gradiont of 146 mgul-/&m. Then follows the olesr=out
shallowing of Trnjani, co that the +20 mgal. isogwm is only
orotdod after o distenss of 2.6 ¥ilemeterns The docpost part
of tho trough is then reached at +14.56 mzal, after a furthor
3.6 kilometers, giving a gradiont of 1.7 mgnl./&m. againe
The high gravity st the gynolinal exic is duo to its nearby
interseotion by tho pravity=-pass of Bioko Selo, with #17.8 mgal.

There is a slight deoline by 1 or 2 mgals B of the

Trnjani shallewing, followed by the reappearance of more oxtensive
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shallowings in the area N of Bicko Selo end near Stare Topol je
(Profile 102), These shallowings are all within the +17 and
#10 isogemsy The W seotion N of Bicke Selo eppears to sbrike

N and § and to be cormected to the Bicko Selo gravity~paas.

There 38 even & small olosod maximum in the E

. secticn, near Htaro Topol Jee Another gravimeter traverse was
run from Trnave N and § glong tho S slope of the Dilj mountainse
+27.8 mgale was roted neer Trnave, neer which, scoording te
Dre Poljak, Rhonboidal layers orop oute From here the gravity
drops in 5.8 ¥ilemeters to the small minimun of +16.08 mgale
near Novo Tapolje, giving & gradiont of 2 n@al./km. From theroe

g is o modoct riso to the 17,7 mgale maximun noar Staro TopolJoe
The gravity then doolinen sgain to reach #1548 mgale rear
oprisaved. Heroe 1ien tho axis of tho Volike Kopanica oynoline
which emergos towerd the W and ropresents the continuation of
the Sava graben E of the Bicko Sele gravity=-passe The Stare
Topol je maximum 8O0MG £o trond from E to W, ond by its orienta-
gion with respoot to the Bioko Selo gravity=pnss &8 voll ag by
1tp rather dblurred dofinition it recells the Osekovo struoture

neor the gravity puss of Volodore

1% i possibdle that the gravity=oontour ghallowings
of Trnjeni, Bicke gelo end Staro Topolje all bulong to u oingle
unified strusture striking from W o g, whioh would be about

10 kilomoters leng (Profile 102)s This region deserves novers

R TR S
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theless to be kept in mind becawse of the relative proximity

of the known oil showings and oil indications of the Brod aren

It may be noted, by way of afterthought, that NE
of Trnava, on the odge of the Dilj mountaine, there are indiocaw
tioens of a gravimetris trough atriking from NW to SE, end that
the izogame veer towards the N in the very incempletely surveyed
arar hotween Andrijevol and Vrpolje, thus perhaps pointing to

an antiolina) formation plunging towards the SH.
(¢) The Zupanja=Vrbanja High (Profiles 105=110)

The surveys have shown the existence of & very
considerable gravityemesif in the middle of the Save depression
in the uren of tho great Slavonian oak foreat. This high s
oomposed of two partial highs which are approximately at right
angles to each other: the Zupanja high in the N, striking E
and W, ond the Vrbanje high in the §, striking N and S, Both
highs have been surveyod only with widely space stations.

The eenters of both maxims rensined undertermined by the obaerva=
tions, while the E flank of the Vrbanja high was not surveyed at
alls Thus maximum values for both highs can be given only
approximately: about 4246 mgale for the Zupenja high, end
about ¢27¢6 mgals for that of Vrbanjas It oannot be detormined
from the availeble gravimetric data whother or not there is a

siall pravimetrie auhnidenee betwoon thess two pariial hipghoe i

i
i§
| !
i
y
!
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The entire gravityswassif is conneoted in the NE
through the grevity-pass of Nijemod (+18e3 mgal o) with the
Fruska Goras From there to the gravity-pass of Kladoveo, 8t
41442 mgale, the N boundary of the muasif is formed by the

Cerna synoline with +9.6 mgal e

On the W it is bounded by the Save graben, which
nokes two right-anglo bends in this sres, peralleling the
course of the Zupenja=Vrban j gravity-nassil itgelfs The
Velika Kopanicw syncline runs N and S ot first, until resohing
Slatina, thence from W to F unti} resohing & point E of Vidovico,
thenoe, socording to inoomplete surveys, running N and § to
Brecko, thonoo alenp the Save running once more W to B
Gravity values In the synolines range from 418 to 0 mgale
while near Brecko, wherv the obeervations have probably failed
to hit tho deepesti partu of the synoline, they are lewer than
+12.6 mpale Tho troughs surrounding the projection of tho
gravity=maseif to the SE, ot the confluenoe of the Drina, have
not besn loonted by the gravimetor surveye To the E, finally,
tho W end of the groat synoline § of the Fruske Gora extenda
to the E edge of tho mapnpif in the area of Morovie snd Lipovao,

with a gravity of b ngals

The W to B profile through the Zupanja masnif
(Profile 103) shows that at firpt the gradiont only amounte to
(JY mgal./&m- from Babina Greds, in the Yelika ¥opanioas syncline

-7 -
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to tho +20 mgale isogam and from there to the high at the dome
of the structure, it 1s only 0.2 mgal ./km. The gredient is
somewhat steeper on the E flank tovards Lipoveot it 45 1 mgal o
¥m. between the «24 and 417 mgale isogams e Tt is still & 1ittle
gteoper on the N flank towards the Cexne synoline, where it
roaohes leb mg,e.l./%m. vetviean the 22 and $13 mgale isogams
(Profile 108), &nd in the W section of the § flank, where iv
evon reaches 27 mgnl./km. petweon tho +2% end 15 isogamhe

As o whole, however, the Zupan o gtructure shows & gravity

pattern of fairly wemk reliels

The structure divides into twe pranohes ab it w
ends Tho N prenoh runs NW towards the grevity-passt of Xladoveo,
(41442 mgode) (Profiles 104=106)s It i8 posoible that thore
i even @ olosed looal gtructure within the +16 mgels isogan

hore, near Banot Dole

The § branch runs from Zupenje vie Domnl jevas to
o point § of Bebinn Greda, RO that the pronounoed moanders of
tho Save betweon Bosnian Samac and Zupunja 1ie vight on its

coureo (Profiles 106=107)e

The medernte gradiont of 1e8 mgal./km. rules on
the § Plank of tho Urben ja massif botwoen tho 420 and 4168 mgale
{gogams, while on the W flank, betwoen the 426 and #17 mgale
Lgopams, tho grediont oven reaches 3 mgel o/km (Profile 108)e
Thic is the highest gradient in the entiro gravﬂy-masii of

- /70=
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Zupen Ja~Vrbanje, so that the isogems, which here trend N to

S, ere olustered together moat clomely in this seotione

Two branches of the Vrbenje massif project to the
§, but both of them were only sketohily surveyed. Ono of them
rung SV and meets the Save near Brecke (Profile 110)s The
other branch, which is longer, was only surveyed =- to some
slight extent == on its § flarks It runs ESE to tho Save river,
gt a point about 8 kilometers NE of Jamena, with gravity +2l.76

mgale

The striking southward bulge of the Sava between
Zupanje and Breoko seoms, topographically consldered, to be
releted to a withdrawal away of thnt river away from the

Zupan Ja=Vrban jn masoile

For the timo being no olear iden of tho structural
goology of this mnaeif oan be formeds To go by tho exporienco
in the genersl arean, oupooislly the seiemic surveys near Vere,
the pre=Tertiary basoment st tho conter of the Vrbunja structure
oould be provisionally looasted at a depth of around 1¥00 motoers.
Tho Boonian Fooono mounteins are olose: the N edge of the
Majovica mounteins is about 30 kilometers to the S, and the E
edge of the 8 Vuojk Vuojak mountains 1s about 36 kilomoters to
the W, Thus there is even a possibility of meeting Eoocene

formptions in the basemont of the Zupanja=Vrbenja highe The

gravity pattern, however, warrents the assumption that thie
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magslfl has e oloser connootion with the Fruska Gora, end alzo
with the Dakovo massif, than it has with the Flysoh mounteins
of Bosnlaes It even seems, rather, that the Zupan Ja=Vrben ja
massif is more likely to have formed the colum against which
the Bosnlen Flysch mountains were folded. Still the relatively
short distance of about 50 kilemeters from Brecke to the oil
seepage of Turlae lends the Zupanje=Vrbanja massif et least

a ocortain provisional interest for oil geologys This interest
is somowhnt enhanced by the hithertc wneconfirmed reports of oil
ghowings at Brecko itsell, and by the position of tho massif on
the N fringe of tho Save graben, the same position oooupied by
tho oll seopages of Staro Potrovo Sele and Baoindol, furthexr

upstroam on the Save,

./{7’2.

Poed g et B
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IV, HE LONJA-SAVA CGRABREN

Tt was already clear frow the topography of the
teprain und the geologlcal data avallable tlat the course
of the Sava between the lsolated cronti88 mountain formatlons
and the osnian mountaina ‘ollows, on the whole, a aone of
tertiary subsidonce, The detailed course of the synelinal
axls of this praben, its subdivision hy trangverse ledpes,
and the positicon of ity deepest vewving, however, were only
royvesled v the pravimeter surveys. Those surveys alen
ghowed that the deep gralen dn the W docs not comiencs, 53
pdiht have Leen supposed, in the brond low 1lains b ool Lhe
sljrme near Zacsveb, but on the contrary, in the not very
eompdouous valley of the upper Lenja B of the halnik mown-

LaluJAnd E ol the bljena.

(n: The_Jiondn=Lojnled seetion of the upper Lenja (raben

In spite of the lneampletencss of Uie survey in thils
suction, it is otill wpparant that this jroben oripdn: 8
suddenly on thu § slepe ol the Rulndk mountaing, te the & of
Jhumy ond then wung from N Lo & ot riedbb angles Lo Lhe trend
of thoue rountuins, On vhe W, this part of the graben is
accompanicd in the W by bhe steep b pravity=slope of the
Jugreb Forcut, and by ke tasesni und Vrbovee struetures in the
B, Fuedln: the luoter stroeture the pravity in Ue praben
sinks belew the zero isepams It 15 60 kme further &f, at
Ytoveka , thot such low vulues ure first eneountered a-ain in
the Sava -ralen. ‘fhis seetien of the bava graben 16 bounded

on the v by the ledre prejesting to the MW {rom Krig=Sumecani =

ivanie Klestur, whieh ledge deseends from the bljeme Lo meet
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an axis a Jerjavinec=Prozorje axls coming in the opposite di~
rection. Thus & gravity~pass at +6 mals, is formed in the

Preccc area.

(1)  The lregi-Okold section of the sava tyabeh.

This section yuns from wl to 8L between the pravity-
paus of Precec and that of “racenica, near 0sekovo, still
continuing to follow the reneral course of the lenja, while
the vava Ltseld flows MW of this line over the high of Martinsku
Ves. The lowest apavity values on uhls sectlon are gommwhat
stove +4 ngal., Al aDd carlier dute lhe Dresi well was sunk
by Pltumen, Luds at #5.0 nouke, wear the gynelinal axis; but
a5 u vesult of 18 peophysictl trou h position 1b produeed
no regults, wnd weo flrally abandoned atl an the Paludinun

quﬂuLuQUWhofWanWﬁh

On the 10 this seetlon of the jraten Le aceon=
punked Ly U T auie Klewt pepuncesni=keis 8 ructure and
ulso, oubieyaently ¥ the slope oY the Lesla.ina mountaing,
with whieh L Lo in Jirect eoptuety on the Wy the lar=-
pingka Ves steveture and on e 8§ hy b Pyeloselen=Doekovo
styuctures Two 1oteral synelines projiet W from tie main
syneline, one vownrds the velika durgy O of marrch, and the
other Lowards the ares Noof 5isales The clesed plt=like mini=
mn of the Velika torien syneline lies st +1.8 mizals und thus
not particularly deep, and the one N of tiouk i oimilarly

gitunted rt a eravity=level of +Tmzale
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The SE end of this section is at the gravity-pass of
Gracenica, near Osekovo, at +9,3 ngal, This cravity-pass is
formed by the projection of the wide Preloseica structure into

the Sava syneline,

(C) The dracenica-Dolnil Boglcevel-Nova Gradlska=-0rd jovac=Prod

bection of the tasa Jraben

The deepest part of this section and thus of the
whole Gava rraten lles a Little to the § of Okueand =nd Nova
Gradiskas Here, belween the Psunj wountsins on the N and the
Prosara and Fotajica mountaing on uhe L, the sruvity lles bew-
neath tle =10 mgal. isoram throushout an area strikin. exactly
Irom X to S, =13.6 mgale'is the lowest value, and was noted
at Delnji Nordeeveds It way e assured, Judsing by the ro-
aulls of the Selsmie toets noar it setard and of the drdlliue
of fgnetarl I, uat Wi baserent f Ui leridary 15 here at a

depthoof aleut 3200 . fhe fuet ot this seutlon i only 15
"
.

jisav&ms on the N and §

kilemeters wi v ietween e +10 %s&’
should alue reavive proper uquLLi@n; The buva cralen here

hua Wl ehareslor of a deoply outsided cleavage with preedpitous .
narginal froeturcs, comparsble Lo the Rhine Yalley rift in

S olermany. Vere likewige ihe Sava sroabon 1o deepest und nost

abrupt Ln proeisely those areas wierc bhe ueldft of the map-i-

hal mounbaing has been rreatust,

From the pravity=pass o' Sracenics on the W,

the Gavs rraten sinks crudually tub steaddly to this deeptst o

Boetions On the N it 48 accompanied at firgt by the j

!

- ]
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Moslavina mountains, then the Gojlo structure, the Fedjurle-
Janjalipa ravity-ledge and, finally, by the Kricke~Novska
avis, The trend of this section from NJ to SE is due to the
stepped or set~back pattern of the advance of the Psunj

mountains towards the Moslavina mountains on the 3.

In preclsely similar fashlon the gravity then
rises constantly and very sharply, L of Nova Gradiska. The
synclinal axis passcs Orljovac at -5 mrale, and Brod at +10
nial, and finally attains the gravity pass of Bicko iclo at
+L7.5 mzal, whiech & thus at a hirher sravity-level than the
eravity passes of Precec and Jracenica, located further o
Lhe Ve The pravity paaﬁhf tciko £clo 1o Forned by the ee iy
¥ of one »ravily ledre rejeetine southward from the Trnjand
area with another awvity ledpe projecting nertlward irom the
Vucjak mowntuins, This section of the wavn -raben 1u accom=
panded dn the N by the Poreya nrd DILJ mountuine, in the & by
tho hotajiea and Vuedsk nountaing and the spur of ihe latter
Lowardo Zbljer on the W N or urdjevec, lhe Sava rralon is
narrowed o a wdth ol only 7 kilemeters by tle vaulting up= '

111t of Lasenju. '

(B)  Tue Yollka Kepuniea-DResnian Samac=Nercko Sectlon of the

Suvy Graben

Tre syn-linul axiv sinks vather rapldly wpain te
bhe b8 the pravity=pags of Pdeko Seleo, continuing its W to

¢ trend untdl it reaches Velika Kopbnica, wiere tle deejcab

lowe sl pravity of the syneline runs aveund 48 mpul, The syneline :

Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8



Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

P

then, however, maskes a perpendleular bend to the and runs ath
about +8 mgal, to Slatina via Dosnian Sawac, The N and k&
lanks of the Yucjak mountains to the SW meet similarly at

rirht angles, This parallelism sugpests a causal cennection.

A clunsing axds projeets lowards this seetion of
Lhe Sava sraben irom Loth the o avd the W tie Zup:nja-Dowal jevae
axle, coming from Uhe Zupunfa massif on the I, wnd the Vrbovac=-

Sornju Dubica awxis, comln trow thi Yucjal wountains on the W.

e further course of the naln synelinal aqds Te-
vond Glatipa 1o not wntlrely clavi-led, It 1s drue thatl, there
Ls anc synelined axie that puns R% after underrolny still an-
other rihi=ancle bend, which aris bounds lle o flank of the
weSLerly port ol e dupanda weosiss  fut bhls elneline then
ellmbs up to o vevity=level of cver i woal,y at e pasy le-
bacen o0 dupanja wid Jrbane waent e, uo thgl Lhids Lranch
syieldng ean sesrvely ve consldored Lo be U continuatlen of

the madn wave ooneline,

The lubber, en vl vontrmw, vobably rund SE {vem
Jlatina Lusalas  rockes  Aneiber nlvimm bas Leen Loentcd b of
Gpecke, htar faeinevel, Ly the dneonplets curveys dn thot sred.
The aate of hio wininwe sust run ab s level lover than #12.6 weals
Thore 18 thus pre sbly & corncetion from Slutina down to lre,
which 1aub run over a low cruvity=ledpe b o1 Zakar around the
level of +17 miads  The continuation of the mudln Yave sruben

shotld thus be sousht lere, in this only partially surveyed ared.

(B) The lorovie=Kuw-ih Lection of the save “raben

- 177
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The most casterly gravimeter measurements & of the

Fruska Uora located another segtion oI the Sava praben on the
Forovic~Kuzpin line. This seetion, too, runs from W vo I and
dips towar.is the E, On the symelinal axls at Forovie the
ravity 15 +1h.6 nigaly, on the sawmc axls at Kuznin it 1s +3,9
w-ale  Murther to the W, the sincline then divides inta two
Ltranches, botl: of which ‘hen rise strongly. Cne of them yvuns
VWl on the gravity pegs belween Lhe Zupsnla and Vrbunja massifs
(+el meals) widle the othcr runs W on the gravity-pavs of

kljemol ketween vhe !ruska vora and the zpanda massifs (411,85
weals)s BV the waln syncline probably rmuns &M around the
sravily=spur of Jamene Lo cstablish conrection with the syn-

eline ¥ ol Precko.

e heve clrcady wentloned that uhe nain hava syn=
ellne probatly runs B along the cnutiye Frusta Jora chalyn, nd
that LU probaldy wehos 8 eopncellon tdnwlly with the deep

Adberdn synedine Lo ovhe BLnote

The whole Lonja=wava o ocn (er ann:ynclina) 1
:uanL3?<;ﬂJﬁmm&ruiam=:runﬁmﬁxxL@Kum@n,ﬂndlm BE
Hpaabe 5 oer Lewlin b ds sbout LUu Edloncters. e Loreth of
the o Valley peotyneline == BGO kilomoters == slould be
con. ared with thie.  There v o majer dirfer nee with Lenja=bavy
sud Wldne Valley ceouynelines, lowever, in that the farrer is
oply developed in vone places as a troe proben, wile e wadn
Une of 4s development as rvather 85 4 ceasyneline and the t
Lo folds on edies A the Yava recoyneline plsy o sroater
role than trey do at the frinqes of 4l Rhine valley seotyheldire
wierc fuults predominates  The ourved shupe of the whole syn=

eline Lhat ,arallels the Legrad-sv. Djuraj seation ~i ike Save

reosyneline should ulse be July noted,

N8 Lt it
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Geophysics has thus proved that the consolidation
of" the Central Croatian gas and oll deposits showlngs into a
slngle Sava Zone was cntirely Jjustificd. In fact, vhe nost
Inportant of these showln.s, from lvanic Elostar throu I kikleuska,
the fojlo surueture, Bujaviea, Paklendea, Dacindol, Resctard,
bp o ta plaro Petrovo Leto, all lle on the W Irime of this long
wlrdwan gone, while the saw showines of sisak, struzee and
Qeek Ouckovo lie on its & edge, The occurrcpee o1 Litundnous
ghales in We Laratian Lleyers in the  paben has been proved,
all the way into uvhe Rrod arca, while v vo nou ue certain

Indleations of old have cver been found iurthey wo the I,

Vo T STRUCTURES W A7 D 8 0F THE TONJA=-SAVA OLOSYNCLINE

(A) _The B slepe of thi Zagrel Forcat, (Profiles 111-117)

TP e

froo

In the area of Sv. Ivan felina ho surveys extend

‘ slient ot Wb e de of uhe bateront poek ol the Zarrels Forast,

; v gonyosed of Trelausie formations.  The mout weslerly ob-

. » servaslons, with +Tw wzaly, e ab Wi op rodmate over-
handng Junetdon of the White lurls, under which tie Leltha
Lhmatones erep oub at the ed e of Uy 2o vt forcst,
(Fraf e 113) The 1 and & Lrand ot L}“L lungan elusters, aro=
Ilelling the wppir Lonja grabeny 1o nowsworthy, uu is ihe
stroie i) oloep drep An grevity fron thi edpe of the Lapgreh
sorest down Lo bbds crabon near kemdn.,  This drop amounts to
1645 wonde, from 27,0 ngale ub Gve Ivan 200ins be +0,9 mrtle 8t

Komine  In the vourse of this deseent Lhe gravity fulls in

only 3 kilomcters rfrem the 486 to the +12 ivocam, pivine the
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strong rradient of bo? moal,/lase  Accordingly the b edre of
the Zaspeb forest must have been formed by a sharp faultdnz
digruption. In ne case 1s there any connectlon between the
van eh Forest and the Kalnik mountains, as was formerly sus-

peeted,

Further to the &4 towar & Zarveb, the avavlty
giatdons rewaincd a rood dlictance sway from the trans ression
of the Zertiary lormatdons onte the bauenent rock of the LlJene,
The bichest valucs noted betweon v, Ivan Zelina and ‘acreb
rurred netween 13 and +17 mzad., with oLl the stations re-
wednioe throushout 1n the denaln of the Usper Hhambolasl beds,
An nlmogt horizontally plunglng axis projecto hictween Zerjavenee
and Duroselo towards Lhe rravity-pass of Preeee, and the ‘nei-
dental ¢ a lowing of the contours between the +17 and +13 wpal.
tgorans 36 vathey atriking, (Profile 112)  The subscauent
decline of lhe axis is yuite rraduals Tn 7 kllemeters the
cpavhty drops from the 418 1oude Luotwn only w8 dne aw the +f

woale dueraw, clvliee tho weal cradient of(hﬂxmml.ﬂuM

The srca surveyed to the W oof thiy sdis. as for
an zaered, olvcudy brolongs to the Veliks orden woneline and
by o very weak provitutionsl prodicnt, The nxis of thia syneline,

ut #0648 meals, 1ieu wt a velalively hich pravity-level.

A8 sr ay eil prospests In pencrsl on the horders
of vhe Zubreg Forest are converned, the sarmatisn s developed
in oo form of bituminous vhales at the edre of the rorest,

e ar liarkusevae and vrapecs ‘the thickruss of the Valeneiennesian

beds, between Wiite Marls and khenbeidal :eds, 18 upparantly

\
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slisht and predominantly developed in arglllaceous facles,

However, furthep towards the intcrior of the syncline they

nay not improbally be develaped in greater thlckness and pepe

haps also with hirher content af sand than at tle very

edze of the wountains, Trhere would, thercfore, appear to be

some prospect of oile Lven though grgvimeler surveys lave

also falled to show any particularly faverable strueture within

this area, the Zerjuvince=Duvoselo axls would &till seen to be

the mast worthy of altention, since at least on the kit bor-
~ ders, not on the shallow syneline of Velllia ‘lerdea, tutl on the

decpor ccosyneline of the Lonja and wava,

(B) the Btructuren S of Jacreb

(1) The Dubrance=ravarsko stractupe (Profiles 113-114)

Phe Dubranee=Kravarsko uwlrueture rises 5 ol e
Ve ldkn dories syneline to dio ek o #ddo 7 sacale neor Dubinance.
(F ofile 113)  The o al rise dn qeavity Lhug amounts 1o
13,02 ke Totucen the 410 ind #01 meale the pradicnt e
1.7 mule/ithis == 48 Fairly oteeps  lhe eradicni on Ue 1, ORI
foe drendeard wmeldne (+0,0 mealy) 48 eonpurables Thiu yymeline
conncrbe on the W, Voyond o ozmoll eeavity=paus, wlth vhe Jelika
gordee syneline,  Twards the snall Hrusevae uyneline on the
S, will #1J3 wmoule, there 48 o noderate decline amounbtine to
Pobomenled but during ts streteh the cradient beiween the
#20 and «18 1oal. dvorams reachcs the hd b s4 ure of 3.3
moale/iie, o that ther 8 even o pousildl'ty oF a fanlt dsrups

tdon here, on the v edie of the Dwrance stroctie.

./({'/-

p———
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The structure is enveloped within the +18 mral,
{soeam, Tis I to W weapurcrent at thls level, is b hwe vhile 1ts

0 to & extent is 6.5 ki

IS

The struecure projects towards Fravarske on the Bbe
The projection lg @ gpeedally ilstinet 10 the +L6 mral, isoram.
(Profile 11u) The Kravarsko wcll was sunk at the I cd e of
thls projection, at +15.5 jrale, by UlJankdk, Ltd, The pro=
Joet on then ends ut a swnll pravity-pass, ut #1849 meale, near
the settlement of vevaric, Teyond this polnt the rravity

vises aralp towards the kups on the bl where 1t tinally wb-

tuing +24. mal.

The exact profdle of the Kravarsko well 18 not

knowne Tt owas, however, certain ihat the well wan spudded in
Paludlien bede ot Lhe dong of o enlo deslly located otructuro,
tiun at Laust trom a depth of L0 me the drill oncountered ar=
{11necons Vel nedenncsia heds, and that, betweon 869 and 87 m.,
Ledtha Lireulon g, reelly compaet piud partly of conrse bundy
gupiebure, e peds brutede aeeordine to this the Pannoninn

1o only of ulicht thieimcsy, and the Yulerelo moein boon seen

50 have o low sand eontent. (b shellow positien of tle Liltla
Lincston o strilidnes In “edl L oat sedley for instunce, sunk

at +17 mpal., this rfermation wus only cneountered vl b depth

of 116U m«3 in Well I “rublenepolie, at +2L meal., 1t was found
8% YU ey whidle in Well I Dugn dea, at «lhi.5 wende, ito depth
vas (13 me  The shallew depth of the Leitha llmestone in

the Lravarske well, in upi;c of the relatively lew ravity of

#1505 m-aly, gives rdse 40 ke stsplceien that tlere wre Hligo=

- fA
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Miacene Lacustral formatlons of reater thickness between the
Tortonian mid the basement, the more so since the presence of
0}igocene a short distance furtier &, at lasinja, s alrcady

knawn rrom earlicr mapplngzs,

Geophyeioally the arcn off thn olossd atpuctare qwnw
Lowanyon, o S0 oMY e Corl ot Doree
‘eohave better prospeets of odl.  Pub the hish prsvivy of +21.6
mgal, indicutes thev the tagement. L8 a dew hundeid eters nearer

the surface than at Keavarsko, For comparison 1t way be noted

that w30 w pls has been noted at the oW eorner of' the Crudae

supvey arca, on e cdoe o1 uhe small enplordferous missif of
Lasinje. Do shallow position of tre Dasewent rock, taken to,ether
with the apparent lagk of rescrvoir rocks in the Valenelsnnesia
beda, wikes prospegle of oll dn the Praver ko=Dubravee wrua rothep

slendur.
(F)  Mhe Bastinska Ves stesetura,  (Peod Leg 115-116)

From the wbranse=r avarsio structure the & avity
BLUkE b Lieet townrds W Mhe A alallow'ns, some 3 ke wide,
Ehten appeses rone Pesechieu Botucen thw +1d and +12 d8urnig.
4o 0dut Lrovch then sdlows 4 910 1o +1) meal. and 1inally thove

Looa eda s casy cldnb townrds Lo aet nesn Yob GBI et s

widel reaches oot value of +13.5 weals, slriles from b

©

b Iy a0 40 coelosed withis the wl2 and 413 dsorweg,  The
shrveturey within bhese eon:ines, i 11 kme lone and L km.
wide « Tt Mes entirely on the .ava plaing the Sava ftaelr

Flows for a certadn distence slon’ 1ts axds, P ¢ strvetire - o

bhe WM $lank of the Sava eosyheline exnetly opposite the Kiedse

- /f8-
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Sumecand -Ivanic Klostar structure, The relatively steepest rrav-
ity slope fvom this structure iu also tovards tie Berg Rrepl
gyneline on the 10, in the direction of the wava ~“gosyncline:
lere the rravity falls by 9.2 wal. to reach a value of N
wrale  (trofdle 115)  Nuring this deeline, the radient on

the middle part of the slope, letween the wLe an +7 lsogans,

awounts Lo abont 1.5 mral./kiloscters, wiich is thus not steep
and in any case weaker than ot Sumgeani-fid on the athey cide
ol the Luva pralen.  (Compare Prailles 34=35,) The pradient
touard the streljecko syneline on the b, Whiclh 1o N of bid
Sisak, 46 coppurable,  (feefle 106)  Put the v dicnt towards
the w oant M i very wealy, Cor il tota,l)drop here 18 only 2-3
i
woade  (rw o 1le 1LS) Gn the whole Lie lavlinsks Voo slruce

po g not one of wory prenouneed avity=rcllef

qeale leally wouhlns s known alout ke matuze of
the Fartdnska Yoo stroelore vorded seneath the dlluvium of
L osava lewlondo, Copbodn consiutlony, howowver. nay Lo trwn

fram Ve sonditions round nt uhe ped hierbue streucturcy of

Sravavske, iisk and bweund.

Seavily high Depth of beundary  Pormsilons

in meal, between Paludinan at Lottom
and thamboidal of well
in meters !
Lravaroko +15.5 about 200 Fortonisin ut
1000 metors
Well b oat sisak + 9,5 about 275 Valeneicn=
11(’.51‘11 st
1015 neters
pumeeani=Kris 14,95 50 [
mriinska Ves 13455 R L L E T

- /5'//-
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To may be assumed i'rom -hese data that the Velenm
clennesian beds al Martinska Ves lie at a depth hetween 500 m,
and 1000 m, arnd thaet the Lasement of the Tertlary is at about
1500, The developucnt of the Valenclennesian beds in creater
thickness and with high sand content at Slsak, only 12 i,
away, wnd the oeeurrcnce of cas there, in spite of the absence
of any real rravimetric structure, Inaleste that the ]artlinska
Ves structure sL111 hus certain progpeats, Iy partleular, if
exploration «t the pnrallel str cture of Sumecani-=friz wore
Lo chow ravorable resulle, «up oo blon or Lhe Martinska Ves
slrucl re could then be approached ‘n more detadl. To ihyt
cuse rrellmdnary exploration by challow drlllineg wonld Le

dedira lo be orc shijlye a decn dd covery well,

(€)__he Predoscles “yavitysior vith its o Condary L tructum g

(L) M prclos ion avity=tpur.  (Yeofilos 117=114)

A vy conctdarable  paviteeapur rrodecty 1 o
the Teptdary il venbey e Ldeal inta bk Lovn pladn,
It iocing oar omde Loavareve La the I ldl=country, with o
vl Uy o4 #F Gekh uley whenee it ieseends via P loueles
(#20 vonde) Lo v bruscemDuckoe (£10 5 sle) LY hwy onnonade
phun Inc tewsrds Thobhe witotonee o s el 1o odue 1o e raet
vhst the Lgocams tour e Y sretion of bhe srory Lot dsan,
Hteike fram i Lo EIE, while war 48 L oeetlon they strike
rom 't 50 This wassif »o arply interrupts the Sava reoe
syneline and forms the Sravity pass of “‘raeenice, whieh stpurate s

the fpe-i-0kold section or Liat gent neldne from the Dolnji-

Bogiveved=liova Sradicks seetion, The spur 48 bounded on the 1

by Lhe & frinse of thin pecds neld sett on and Ly Lhe 1atipal
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HERR
pEs
L G

syneline near Streljecka, N of Sleak, During the 12 km. botween
Jornje lomarovo und streljecko, the rravity falls Uy 20 ngal,
Ieam +27.45 to +7 meal., w ile the vepy considerable -radient
of 2,5 mgal,/lan, pules betw en the 416G :nd +25 weal, isorams,
(Feafile 116)  Mhils drap from the Preloscica cravity-spur of Fro-
loselea, which toforraphleally talls entirvely within ihe coniines
of the Rupa-iave lowlands, 1o I Lhe sase oprder ag drops in
ravity at the cde of the % reb Forcst and of the foslaving

nounialng,

The Bdcher purt of Al kbo1lank o s soup, up
vo the #13 meal, tsorom, stdl) showe Uhe falply conslderable
cradlent of 1.6 weals, ke, wlille the lower jart fletlery ont
pore and eronicn Wk sava levwlands in the Delnld 1t cdeeved, see-

tlon iy coppany wilh isorans Mt then stelke 1¥oan o,

1 ue new tollew thls spupts cads e

BRI PR RPN I

thg 1L Grroddle 107) U sedersiely strons mdlent nf 1.3

oobefrme Bho tireb spponrs betueen the <B5 nmd 412 pealy lsd bass,

Thorcupon o caddde=tdaped and sbrons clallowdy Cotucen Lhe 41y ;

;

gt #7480 wme Cullevn o dieeionniy oo Prelesedes, i e

P cendient deoendy waB rewle e Thde mey posstily Intenic

shivetiies o1 wil=reolofie o pdflennes in thie aves, wiie)

[

for the west o pert Mes within Ue 1hndis of the Zomer Thcesluv
ot ie Lonecusions b ulierer drop Lien -ellews Yetweer Lke 417
and 413 weuls dsornms, with o cradient of L6 pe 1o be Sub thn
the cradient beeotes vory veak o ain towards o hullow gyn=

eline & of Ouckove (9.5 mial) and amounts e only .6 meal. k.

./‘g'é.
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(?) The Sisak Area (Proiile 118)

The Hisak drillinz f1eld 1ics Talrly deep on the )
vlinl of the Preloscica Fravity-spur, narely at between the
+10 and +9 wzal, isozans, (Profile 118) e synelinal nuis of
streljacka 18 now oniy b km. wdaye  The cradlent is rairly low
ind holds st around 1 wral,Jkmy thee-hont Lhe drilling field,
The dsopams trond fpom ol to NMhe  The spavigcter Lrveys onve
no indieation of any spoelal eravity=structure, Ip cantragt, hog=
aver, two shallow domes were dolineated by virdons eolopleal i
workers from the rosults of about 50 shallou wells drilled wcar
vieake  Mhese Jom He atriking from ol to W, were loeated ip
MR lwlnm Iavers, with centers g speetdvely dn the “nldovo
anburk o1 Linak and in the Lava loop near teir, MWy Internre=
tetler of dhe peoults fram L Shallow drillin-., Fovigver,
am&ugtﬁum&yIMLnbmm,h;<mﬁm;yummMLumm,nm!Hw
vordons cenle Juta nlee ild not alunve rellew & undfopm Pro=
codree e conclunion wur d g from the se repylty thity lea
Chder the uplishu mentloned, thore alio cxisted 4 fault stelldng
frem o1 to W, whieh would eause rame 15 me u boldence ef the 1
half of t'¢ .aldeve dene, Pany ol the ohndlew wells cheountered
arall srennts of oassin b Paludinen doyery ny depths b twcen

3O ard 200 ma at Fensurey punndne up te 10 almesphires abugs

luts presvwra,  m g drep wells, of whind 1y reaclied uihe
Bbantdal depthy ut Y66 1, ahd 1695 m, respestive ly, omnll
alounty of 45 Were cimilarly eheountered, torether with lupre

Snbities of het mincralived water,

Deep Well U neup “isalk, spudded in about #9.0 mpal,,

17 |
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; encountered the followling profile;

: 0 -2 nm 275 1, Paludinan layers
‘ 278 - 618 LO3 m Rhomboldal layers
r 678 - 1015 m BT +x m Valenciennesian lavers

! The dip of the strata encountercd was viry sli-ht,

I we compare thls well with vhe Osckovo T we 1,
only 19 ke avay, which wes sunk at +10,3 wraly, or almost the
Saie mravlly valuo, we sce thal the urper edeo of the Valoene
elennegian lay at 1U15 m, at Nac kovo, oy reurlly 3CU m, deepcy
dhan at Slealy, and UL there Lbds Layver had not »ot been
comple tely poncteated woter arliling theowsh 44 for 708w T4
ulht accordinely be soguncd thet, wi oiouk too, ;¢ rhepea only
Lalr ot W Yalenelenncslan lad e vloveed, o lul 4re would
SULAL be s oposudbl Ly o eneounterine s nnd oll orogits in
be Lower Vnlepelonnesiane Mt Lo entle dip o U lavers,

In the Paludinan near the surfice ag ve'l in L1 neves i'Pam

the diep drillidn<g us wold 08 1le aboonee «f any noticealle
vinete e peliey all lond to Veers e vieug doul te of tho
cdstonew of any o) stre.eture st all at Glutke  The ruus in
Lo rsduddnnn are perhaps conreeted it sare amaller “unlte
Tt wiondd crabably 16 lebtir by porard e Indicatiens +iven by
Lkese aces au only «neoum ine sione tor cxploratery drillin.
on wore  learly defincd str ebures in the surrewndin: rOURLYY
(hurtinghka Tew, Picloseins, GLIC ety OBckovol) Ye musl still
vodnt oub (see tuble on e 3E) List the Wweils in the neirhibops
hood of Bisak (exeepting the well ot Hesel ri) ware sunk at

sites with lower cravity vulues than the other deep wells in

-k

\
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Tl s

Croatia, which ls related to thelr positions near the pravi-

metric trourh-axis,
(3) The Strozec=Osekovo Gtructure (Froilles 119-120)

The Ltruzec-Osekovo structure is demarcated at

the “lunted ¥ end of Pielosclea cravity=spur Ly a weak gon-

clinal formation striking ¥ and W, This structure w s cxaplned

by toraion italance obscrvations and a detalled pravimeter

survey, 1t 1s elongatled from b to W opd eanslsts of two .
parts,  The loneer westerly pavil is enclos d by the 10 neul.

lsozam, while the shorter casterly rawrt is enclos d by the +4.0

peale 2oogan,  Potl, 1o ethey are ahov L km. long and G.5 June wide.

The webberly purlt of the nigucture has tieee wndl sasimo at

+10,65, #1033 and 10,79 mral. vegpeell.oely (Frofdle 119.)
A larersd axle padiaics wo the L from Lthe wdddle ong or thege nex =

e ard panifonts el aver o lencth of wore Llan £ k.
Croedu e bublces bnoale cravity (-,,.1.1'41,(3\11‘:;. Tdg 1ovt of the
stemetere 1 ceparaled feom the wedn vass o0 the Vreleseinn
roviby=spar on e §oondy by o narrow snd slollew (0 .b nrall)
trou-he  Towards the 'y on vl eantrary, wire 18 a utreaver

and longer deeline lo e & pourt o tle "ropd=0koll seetion of
Lhe Lonjn=wavn easyneline at «5 weude  (Prosile 1it)e  ile
adent betdcen bthe +10 umd the 4 18l | m»nmm\iu 145 monle/kine
The W oond of Ll sbroeture 48 morked by o steldl gravity=preels
pleey over whieh niv. value plune to f'rom +10065 to 4943 woals in
only PCU reters, dving the equivalent of o pradient, in kile=
melery of 6.5 mali/lme Torsion Dwulahee nessurekents, hewever,

sliow only » moderate sradient ot thiy peints I is probuble

- 187 -
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o L
f‘ Fr ?1" >

that this rraviiy preciplee ls due Lo & taull strikine irom
W Lo o, at the fool of which the 1lanned truzec tegtmborine vas

lacated,

Tn the & the U part ab the struzee=-0Ogekovo struelure
alps slowly, to vmerge aliont tinediately arodn ab the spall
hish in olnje Lelo, b ol Oselovo, where there s a small
paxinam of 44,7 mezal.  The Y oalope ol this eastecly part of

the wtructure is the dracdlate continuation on the ¥ o' the

N slope of the wenterly part, only thai the yradient of L@
woale/lane Ls somewhet weakur. On the othey hand, the o Tlank

of thiy : part 1o were clearly defincd then in vhe Worert,
becsuse the rrelosclea high no lenzer adjoins the structure,

hut on the contiury the o flank 1o able to pabs over Hyeetly
nto the Y opart off w Gruecniea=Dolnil dopleevel section of the
LV peasyneliace  The axis oo U Ouchove slrvelure then wung,
slowly pluncdn: impther, tovards Lho paviir-nass of rneciles
an v 1, whlel it oadafe at tle crovity=lovel of 943 minle

prafils 11v).

'Wn|mvamapmﬁl(1kruuwsd@uhtmh;ﬁ;mrto!
tho Nechove stractage 1 osnother fault dhoeoverad by Lc torsion
Palonee cirvey, chdel fnult swrdkes threneh bhe afib of L ¢

SAPUG LG from ok bo fSe The beey manots e Boof the fnuld,

and Uws tho 1 wine ds protably che clevatud enw. :

fuclkiove well los 1 wns suhin on this W owing of the
faully op Bhe deme of the sntielinsd axds that comeets dirvectly

with the foulte The drillin “site was located betwech the I

- /90"
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and W raxima of the Osekove structure at 49,6 wgal, The Pollow-

ing prorile wag encountered:

0= 16 m Diluvium

16 - 205 m 186 Upper Paludinan layers

205 = 300 m 95 m riddle Paludinen layera
300 - 1= 110 m Tover Paluilnan layers

720 = 101k 30k w iihomboidal layers

1014 = ikl m 105 U ey sand=poor zare of

ihe Valenclenncsian layers

1k i 3( viddle, samdy zonc of the
=177 m 300 + x Vi ddle, >
Hag-LTfT faie neloms slan layers

Nown Lo about G e e sip o e deyers wna
aboul o deopees, Trom thopn on oun Wi dpoun poderetedy

steepr, vakins frprceularly b tween 30 and 40 down 1o 1428 w, At
o LAt ’ R fhde 3 - = U A

"~

Lt pednt woiodpdly sron; Citocilian e e neoupler
* ' 37 a s5pe o .
from there doun o L torednal e thool 17T me a spe e

B 1 oLnd

o of b e s 1o rnes Wi obse yed, I
wldle joete 0 Lhe welly wny S tiong erossud 3t oty len
Gff B tn CO derpeese e alaten ana papl ble o odpoef the sdpin
enpnet b conmeted wAbh tho wes o uplity steneture, nor enn

e e renus oirlations o Teth @ e jlenomona uhieh accomy vy

the nult doclieemont preves Lo crind b de tereien balanee

piegsurencenbse

The rent ticknesy of the vliogene sedhiento
wevees well with the relatively lew pravivy yaliue of #4065 nale
(gec b 3)e It ds to 16 asbiie d bhatb beteath tie widdle vhndy

Unlenciannesinn bedo, inshdeh drilling o Nsukove I finally

/
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of the crystalline Prosara mountains, L cravime ber Lraverse
was ™ alony the entire T cdpe o1 there pountains, T thie
tip near mistrios to nreksenie in the viednity of the W
tip, while transverue Lpoiiles wore run Crom the & and W (rds
a1 Uhle lowrltuiinal jrofile down to e axls on the wava
tron he oo oml Lt have been C¢Epee ted a priori that the longrd-
Luiinal profdde Jaic Aintely slong the end of ¢ erystalline
pasosdf woula phoy only inslonis jennbt dis lorences in cravity,
This did not prove Lo e the cane, ROWeve o payima of

IR

#0003 and +05415 moals o sprctively nppenr on Lhe & ospd
ends of Uhe munsife Te cravity vasues hotueen thew sink to
a level of #1309 woaly wenr Deahova (Profile 171)e  These Aubston=
tial cpavily o frerenced shoull be abtritated Ceolusively Lo
setpopvaiite A0 Leed githin e erystalling farputtoni.

A

! apo o lling nehlste of uhe rrof
Lecar thyr Lo Faleer Lhw oy s lling nehlst

) len hehlet wply cebduts
Candnn r:n’m.m»:)(:d o orneloneig plon pepteth, gqusd L )
A I . [N L e
woen sebdots ool phyllites, pocp nol oy for b linet,
sydar 1 ARET
wec pentaancd Ly bl aoeuprdn, on W dartar L it the v

Cnid o0l W chiadn el ot bt Ly o Sl for e bbb

pedty adue er +Eh D oale

Wy o amedos s plutanie crenite £ors tlony

b ; Ay 12 i 20k 13y
Ve rendated dn the eryo Alldne sebbstue  Acessling s Ratuer
ose b Franitic dnteagdons of il ro

pare il fasicss  The clrenpest o

intely W oof orahovey ol 3t s pre cisuly here that Lhe lew b
PAL 2y ¥ A4 23181
s ¥ ICRRIRS
ayity valucs == wll b9 16 pprnde == vere neceds Thent ore
craily W

be loveost values ever obourved dip etly over rybialline @ aser nt
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il K/ P,
ey ey
AR ) j

rock ecpywhere in Groatin. (See tabile on D 65,) ‘The cxperlence
in the hoslavina mountaing repcats itgell heyes the ranlies
are considerably lighter than the crystalline sohists, How low
these values on the sranlte of NOprahovo really arc, nay be scen
by comparison, for dnstinee, wlthh the Jejlo structure, where

with & ravity of 8 moals the B

acerent rock lay all the way
joun o ¢156 w. depthie  Mhis conpnrlson warns us a-aln not to

y ol S oaPvs Line
tpy to draw copclusiond about the euact depil off the erystollin

Lascent rock under unknown wpoad IOk the milliral values along,

e verlatlous dn the appvily velues over the
Prosai (:l'yut,ullir)('; also wo ¢ 30 bhoeder Lo crargate e vassif
ander Bhe wava clluviume Fatwor slicady ruspeeted thot the
epvolniline s cotended ng Lard for sope stange et updey
b cdluvium, The g above W 0k oweule dsoran on L
Lpnuve fee pont VLo o e U oend o1 e lonritoidnnl prafdl
Lo Le envn sonedline o b Jaseniovse 1 oeertadnly otALL on eryolal-

i : ] e WO LI cre voekn weuld
Idnes hladen upfer »ava Siluvlum, 6o Lot there eoeds

Levooddn 1y cxtend ab least 7oK Surther Uothan tho teporvaphie
wounbadn cdoe Lniies k8 (Fro ile 160) W oot here e ravily
$o11s bo k3 gwemle dn (8 Bk, Aydne Ule el penddent alf }.5
bonda /b (o3 dds 120 Thie rravity=preedplee o slmost

pu ptarp o bownrds BC Luvi Tabol o L 1 oside of this weclion
on the b edee of tle Foung meuntaing.  desordin-ly o sirens
sault o splucon nb oy eloo be popied on ble hoedee of the
Proose rounbaings  Pobh bhese pareinal. faults taken to wther are
reaponsible for tle proben=like clurseter of thio portiien of tie

Suva ceos;yheline.
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In any case Ui area above the +18 wral, dsoran
on the L LIL'd of Lhe Progara mountaing still belonss to the
domain of the cryst=llincs, (Profile 123.) This wcans that th
erystallines hore extend at least 2 Jan, beyond to the N and to
the Iodnto the wava plain heyond the topographic cnd of the
mountalng near Blotr ca. I ds aleo entlrely posgille, hawcver,
that the whole weca Jurther Lo the iy wi fur as Lara redlska
and down ta the +lh pealde Jso am, stild belonss to the dowein
ol the only superficlally covercd eryuvalline, This vicw is
Supported by Lo gencritly low  povitatlonal radionts in tids

areg g

volhe Jaet thal values as law aun 13,9 neale bave been

noted en the outvproppdn eryse:llines of Lo Feosara pounteins,

In thic eaw e spadld jcso=like ravity=trough 3
clloveters Woof Lo e sRe woeda peoly by b oane onde 1o

rewro bl Ao renes s vl thin uhe ervaialline s the s lved,

Porcover ue pont ipianulay stectel o o1luvind
dojreuaton f L Lewep Uebn, b lucen the deosaen s e §otie
JEen wountadng, versdns wegurveecd, e Jinb 16 48 61301 undeedded
et er Uere 1w wlde ean cotden tolweon Wle Fanreniun of

' f

Mhid ercay chdel spconnbly crops osut s Lot b o L Le

deeresulony ors Whe cononken or Lo cave Jeoppeline, or
shether 14 36 gopnr bed from the wbter by a ledee of huoene b

ek eonnoetine the v oasarn s Lot dien mountaing,

The eravity foalls of f sbarply towards the M frem
the bl meade fooram nenr blora Oraddeid down oo the =10 neal.

loosatiy whdeh 1o reaehod in 7 kiney cdvdng the B cradicnd of

= /'?5,‘
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3 )i pral./kme Leve as well, (Prof 11e 123)  This 1 the b con=
tin.ation of the perinad Lo 4ure aof ghe Prosari mountaing
encountercd of Jasenovate This {raciure,

¢ yery A upest part of W {)ava o osyneldne ncar

*,!1(
~1.3/65 -13/65 minls

N of wlara spadiska,

leaas to

volnjl nogleeved, where 15 attained.

(p) The M Blout of thw lotajiea Jowncadng, Lo iles

12h-125)

The & boursieyy of fhe weava spogynekine A5 reached

y the trwe pue turtlar 1o thie b, on e Wb cdoe of
obng Lo Duocac ob=

aoain b
Lhe pousjled pount 11 Nopever, from
Lo of Ut vaves am) Wmg SonG=
secopitng to

g pyn LLong were Laag oy o e &
Voo e © o raphle joun aih
1ot s plandio L

Lot to He
ol geaniy ol hic

ede
o Torm g
hdeh e sewt cirentarly surroundcd
phen wehleliy - Llows d

ppe using Hocen sane

pnurcy, W princh
ool hw prandie slock,
oneiases B

Qe 0 phydld b, on whicgh Wits
on L arhovat 1all, U

juprds i

on the & b8 surly off
ny b owhdar B0
drpoiiwd) in U e apur
e lotajies pluning L
G Uirdin, B¥ Leddby con Lions Lt

206, U0 ma fhe wose of

Leearddng

pLonud L
m ottt nd of &

Crajeeting e

Lovicut gure teh o2
aeptt Lt

.wz;rt,xculm'l:; r;')ll\])lﬁ!;(;tl;ni on luit?
viouli, 1o thit

utdeh 1B G0 My hidehy
Leeording

this hill il y
1Py Goftnie b 0F (311, f=liioeone Lueuotral formtions.
Lo huuser's wegslery of neunin! (e 191,) witish LAnnoes rdin JurLks

diprvehly pyerliv vt phyliie :

1y of lioecne & ¢y
bauk o1 o bavas pub At ds pro ubly
sroda warlsy sine Lere

o=lilocene

111‘9:311\»&1‘«;
sehipty ot yorovi, on b
Lo Parmonian Limnoc ¢ while

more 1ikely Vo
is a plen*u.’l_:.'ul seeurt. nee of Gonf

pericsd in the V1
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Lacustral iormations of losnl , Limnocar<ia have not been
identiried with certainty anywhere there, and ¢apecially
Wlarge coarsely~ribbed forms with limonitized shells' (Katzer,
The Tossll Coals of Pospda and Merzosovina, vols I, Py 294),
Aceording to the above~muntioned wap, the Lacustral tormatlons
are overlain purtly by Leithu Ll stone ana partly dlrectly by

varsatisn beds,

e pravity oroflic alen: the loft bank ol the
Lava besins @ kilometers 1 of Kobap and cx.cndy down to bhe wide
bend of the . ava near Dubocae (Frofile 124.)  ldnee wnls pro-
f1le truvels 1rem the central ranitic corc of the Fotajlea
mountaing oul into the dertiary wpproaches o he tarkovac
1il, e eeavity sdebt b Gopecbed to decline in this dirce-
tlon; tul e contrary oceurs, 7 Ly 1MW ol lobas, ri-hit oppo-
S'e e raln cranite seock ol ue bovadlen wountains, Uhe low ‘
rruvi by of +ed guals wus oblorveas A1 thls suntlon the out- i

erocdng rankte & of U wava 4y oouly OO awsy.  Althourh it

i 5 been ghown in thi Frosars mountains, ot a v lue wi low uo
41349 1o ndy cun ocenr wven Lmwdiaicly obove | rapite, one would
51411 be wwilling ve susume, without fhrul ¢iur confrontud Ly ;
convinviny proof, thut pranite uidll cropu oub ualrevtly wuder !
the slluviwn aiu the sery sonsiderably lewer pravity value of
alod menle It du porc Likeldy that wt hotuuy, N oof the sava, j
sherve mie plicady fortiary formtions o2 sreater thickhesy :
atider the alluviume This would mean shat the tope rephic

. I wdee of the Voradica meuntuine would ¢ .uetly coiwvelde with

the warcinad dispuption -of” Lhose mountains irom Lic suvs i

i
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ceasyneline and ghat, the buva river wonld ilaow here along that
mar,inal disruption, 'his view is further supperted vy the
ract Uhal Lle isogams sty ke from Sb to W up to & point 2 ki
sk 01 Fobas and thus parallel the b cdpe of the lotajica
mountaing, with the pavitational ¢radicnt pointlug steeply to
tie Ni, ths away from the hotajlca mountaings Fupther towards
the W, l‘awdu', the cpevity veluca rlioc along the cava,

prach 40w el opposlle Yorovi, durlng LHLs rise the isoyams

ecrrme e

LppLary Lo o1un almost ju l“UL)II]iCHLHI‘ly Lowards the edc ol e
pountadin »  Ouviouwsly, o8 A Uhe Frosara . oun aing, uhe inereaia
ai pevity in uhis direction 15 copnected wilh the fuet what

G b ubp oo the pountaing s fomed of crystalling cehlots, ubid.eh
are Loosvicy Lan Lhe cranitle ol e ertlary then (SR HELY
ap g.en ot horovh upon the phyllites of e foudhen ronntaldn..
A rupbioe ooue dno v Gen follows alons the Toptlapy pav in
of Lo barovae $1310, until it venelon +16,8 male, too hichoat
polnt in Wil profhle. (profilc ifh) It a probuble tint
Loavy crystalling gehii i b shallow depths hore underdie e
tertdary.  The seavity then declincs glishily lo peact #1708
meele of the bond of Bie vave, noar Bubocue, thus warking u

sibeht vl y=treetch bo W ol Ui provity=spur of AT

Yo oeissed bodowe  Aveor A o pleer fapaeile, vole 1, 10 256)

' 11 niidrerons lacubtinl o it tdong oceur ot Hesndan i Leerar, nnd
1 )

eontadn "eypris, Dytlumin snd abyen-ly swollen, delies s=riled '
Lin noeardin e e st Y ds Ap cintly o e oMe  din thio ense
uo vell 1t o wsb elear vhiethor they ore (ldgo=ldoccns Laeustrnl

farpations or Pannonian Ledte

- /g -
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| Gomparicon of the low sravity valucs an the edge of
the lotajica mountsing with the values of Lhe whole swrrounding
arca shows th t they are also particularly low on the opposite
slde, opn Lhe dowa) uplift of Kasonja, on ihe N ilank of this sec-
tion of the sava swosyneline, (1, 1C8)  Thie dala alone was
enourh to support the coneluslon Lhat there must ke a reglongl
dravity-derieit a:parently extonding, more perpendicularly to

vhe vava valley,fvom the Rasonja dowc wo the Jotadica mountaing,
In eontrost, the omvlty vises cirongly aoain & rther b, toy-

ards Whe arca & of the wava, so tlat leree aroas of the Yuejak

mowntedns lie at cravity-levels atove +20 mral,

Iraw Folas the cravity drops irow +4:.65 wpeal,
ut the edie of Lhe Lotajlea wountulns to voeeh =6,8 jpeal, Lo
Wi Uy dn dhe pljovae seetion of the vava ceosvneline, . (Froe
Fide 10h) e totsl Jireronea dnoceavity Uwue aneunts Lo
oy 16 oreale This v peots that hils ceetion of Le cave
w0t el bne preund Ordjorae, which iy slse eorsteletod Lo g

sddbhiof only 7 dane v e Botndden mounuains on the & and

Phe Rasonds uare on the by Lan not subsided v dJeeply. e
previie ol predlent ae Lo ule/im == Lo, however, one

of Aheoweet sebawnldeld rowsd dn e entire supvey urea, and
inddestes bl the % marplnal fracture of e lota Jlea noun=

taing deseends abmiptly inte the sbyss,

199 -
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(3) THE VUCJAK MOUNTAINS (Profiles 126=133),
(A) THE VATY MASSIF OF THE VUCJAK MOUNIATNS

There is a fundamental change in the geological, con=-
dltions of the Vucjak mountains, in thai the Sava graben 18 houn=-
ded on the & no longer by the crystalline mountain cove, but by
a Dinarlc Streichendes [olded mountain range, predominantly com=
posed of RTocene and Oligecens formations. The fact that this
mountain renee 16 skirted on almest every gi.de by Leitha lime=
stone and in many cases by Pannonian as well shows thel besides
underpoing one early lertiary folding 1us entire oxtent == which
18 about 160 kilomaters long and aboub 25 kllometers wide [rom
the Drina 4o the Ukrina =- was also uplilted a second tiuwe as
a preat crest at the end of the labe Tertinry, ‘Threo divislons

ai' the whole range ean be distineulshed,

(1) The Majovies mountains near Tuzlay

(2) the eentral section of the ranpe on both
pides of the small Tinja rivery

(3) The Vuejak meuntains botween Boenn and Urgina

Ur Ugrine,

Gronber clevations, running te utround 900 meter, are
ygached only in the Majeviea iountaing, whieh are prineipally
Luilt up of thiek series of marine Locuue depositlons and Olipecuns

Laeustral beds. These beds sre folded into a soeries of antielines

| and synelines, Numerous wells, some of them over 1500 meters desp .
sunle along tie antdelinal axes, have tapped uhe small oll deposits

areund Tuzla,

fhe convral seevion of the ranpe 1B prineipally

SR

- lot.

1
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dimtinguished by a long and narrew chaln of Hcsezelc rocks which

have intruded upen the Eocena,

The Vucjak Mountalns are a thickly settled low high=
land area with elevatiens of 250300 meters above sea level, Ac=
cordingly, the loam cover is thick and like rock is exposed, Ace
cording to Katzer's 1:200,000 map, the range is mainly composed
of Eocene sandstones wlth marlacecus shales and shaley olays, The
map falls to show whether these Locone rocks are still folding as
mich as they are in the Majevica mowrtaln, for 1t does ot dis-
Linguleh subdivielons or show any sipns of indicating fall. Katzer
does, however, show steeply folded Eocene beds beneath the care
bonirerous Olire-Miocene Lacustral deposits in hils profile of
Kolersiko 1n the lewer Bosna Valley, The Vucjak Locena 18 con=
neeted on o wide front in the SE with the kocens of tie central
gectlon of the range beyond the Losna, At the ether marging,

late lertisry depesitions transpgross upen the massil,

llaar Dervents 15 the importent point where the transg=
rresslen of Leliho llmeatone over Olire=‘iecene Lacustral Deposite
wag firsi observed by Faul und lorne and afterwards by Kalzer.
According o Katzerts wap, Leitvha limstene borders surrounds
the rntdre § morein of vhe massir, while 0liro=iiloeeny Lacustral
deposlvs borders survouns the W aid b marping, It is, however,
Auestlonable whuther all the rermations designsted on the map as
0lire=Miocens Lacustral depositions really de belonp te that

tatesory, Katuser states Lhet on one of Ule noat inpertant ox-

posed areas, Lhe steep Lauk of Lhe Sava on Lhe Karda Hill near

Bvilaj, there arve pray, vory sandy, argillacecus marls with sinall , 3
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NEeTmaTE:
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fine~ribbed Gardies on the hatom, overlain by white, finely
laminated marls with juvenile forns of congerie and Pieidia.
Katzer himself found any definlte determination of age o be
! accordingly 1mpossible. The Cardia would suzpest Pannonien
rather than 0ligo=locanc. The beds here dip gently to the

e, which agreesd with the gravimetric data,

Katzer akso mentions the occurrence of marls with
small Cardia on the E margin of the yuejak mountaing in the
Upper Kaludjerovac praben 1M of Peenik, Although Ulhese mayle
ave sald to Lie wder uhe garmatian there, on the 1:200,000
map Lhey are shovn &8 [ollowing the Sermatian limestones on
ghe vertically overhanging 8lope and thus probadly similerly

pelons Lo the Pannonion,

cn the ocher hand, accoralng Lo both the de=
seriplion und the nap of Kouaer, the marle cenboining Cyprio
follov herizentally upon tho Leltha Limeplono ond pro, ac=

cordingly, Oliro=itlocencts

v must add that the Locenc and Oligocone de=
popitions of Lhe Hajevica motLpingst B¢ erdinurily desipnnied
ap Flysch=Vucjukst or Plyseh=type fermations, In comnon wilth
the bypleal Flysen formatien, they possesu the peneral litho-
lopical charanter of Leinpg A thiel sequence of elays, morls, '
pandstonos and gonglom:rabes, snd belong sinilarly, moreover,
4o bhe Berly Tertisry. put there are important dif ferenced;
in locens times thero was & yleh marine littoral fauna in the
vajevica mountains, and his i herdly vhe sase with normal

rlygen formubionse loruover, bhe Flysei 48 & vypieal vock of 3

i

b
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i
i
i

Declassified in Part - iti;
art - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R00010019!
: - 0003-8



Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

'

RESTRIGTED

the outer marging of the Alplne mountains, but in the case of
the Majevica mountainag we have depogltions inatead from the

inner margin of the Dinaric mountains,

The young chain~Lformation mountains of the Type
of the Alps, the Himalaya, ctc., are gravimetrically charag=
terized by deficlis of mass. These mhntina carry over lnto the
marglnal reosynclines of the mountains, for instance te the
Upper Bavarian lolasse syneline bordering the Aps. The
Yucjak Mountains, hewever, were found to be a sbrong maximum
with sravity velues from +30 to +3l millieles, Thus the
presence at first of a mlnimin as woll might hove beeh expected
in the marly Tertlary Folds on the margin of the Dinsric Moun=
taing, ml bhe epposite 18 the epge, Thereby il takes ils
place in the surles of Lhe ebher rrevivy nassils in Croatia
0 oand 8 of bho Sava, all of whien usuelly have cores of
eryolallineg rocks, The gravity values in tie Vuejok mountolng
(9ee pe ¥5) are conaraule te thoze over the gnelss of the
Nonlaving meuntaing, and hirher than thoge over the pnelsses,
phyllites and rroen sehiols of the Prosara mounbaing (+16 ve
+ 25 mpel), Blnece naturslly ne pertieularly hiph speeific !
spavitics wey be aosumsd fer Lihe Locone voels of the Vuejak
mountaing, Lhie conclusien ean be drawn that huevy erystelline
selidlebs direelly underlic the Eevene 8d levels close to the
puriace, The Vuejak meuntaing Are therefore probably, in Lhuir
deepsr cove, & small erystalline musoil like the Moiajles and

Frosara mounlaing,

frdinarily pravity traversed do vt proceed far %

i ) | ,
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into the interior areas of ceyslalline mnagsifs, but the Vuejak
hill=country was completely covered between Derventa and Fedrica,
remalning throughout cn top of Kocene basement, according to the
Katzer map, The gravity values ranged wnlformly between +28 and
+31 mgal and there were no marked grovitationel gradients, (Pro=
file 126). So weak a gravity-reliel was observed elsewhere only
in breader gravity-depresalons, such as parts of the Drava fQ0=

gnveline,

The pronounced N and 8§ course of' tie isegems of the
Woond B Ilanio of the masslf is remsrkable, as is the E to W
course of e isopams of the N flonk, whieh all resvllt in the

sbrdlilngly soquare shape of the masgif,

The 5 prrt of the W flank 'alla towards dreps ivom
+2U to +22 mpal lowerds Tuzane, with o gradient of 2 mpal/km
(Profile 126)s Accomding Lo the Yalzor mapy Sarmatien outerops
on tho wpper port of the pravily=-slepe, while Olipe~lHocone
Lacustral bous crop out un‘tna lower povrtd, The eradients thus
appear to Lo directed tewards the Malsrkevae 11 on bie other
gido of the likrina, wileh prebanly represents a svhelinal zone

opmesitc the provily=-spur of wbljer, wideh v ghall now ¢dseuso.
(L) 1tih GRAVITY-SRUR o) SBIILG,  (Profiles 127 -129),

For there 18 6 well=cefined EEEVALY =Bpur extending
wedtward, Irom the (W corner of the Vugjek mounbains on bhe bank
of the Save 5 of Klakar, inte the sves of Lhe Ukrina confluence
ond aeress the Save to the Zbtjer reglon, 'he presence or thig

gravity spur was all the neve supprising from the absence of uny
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topographic indication over its course Lhrough the alluvial plain
of the Sava and the lower Dkrina, Tt measures 22 kllometers fron
end to end, end is thus faily long. Along the exis (ses Profile
127) the gravity falls from 4 +3L,2 meal ot the Save river § of
Klakar to +20 meal at 74 7bljeg. 1L elso £alls sharply from this
axis towards bhe Brod section of the Bave graben on the N, Thus
14 falls irom +2b,75% mgal ab the village of Kolibe to 49,3, neal
at Tyoa Erod (Frofilc 126), In tha course of this fall, the
gradient betwesn the +29 and vhe +10 wped dsopein amownts o 2,0
meal/km and La thua vather hirh, AL Uie VW end of the gravily-spw
near Zhijer, the gravity 1o +21,0 mzal anc falis similarly w
+3,6 meal in Lie ared oi* Slatinile in the Savo syncline, givine o
gradient of 2.5 negal/ln (Frofiles 120=129), Tn conurast, Lheve
18 anly & small dron teweyds the S, Inthe B part of hoth trans-
varse proiiles, lie ppavity falls from 426,75 megal ot Kolioe to
427, 6 meol ab Hwikne (Frofilc 1.28), riving o pradient of only
1,1 meal/kn, vhile in tie W Lrongverse profile in the Zbijer

avos (Froille 129) tho pravir fulls only Prom +21,2 to +17.05

mpal, rlving 8 gradient of 1.t mral/lan,

The quuotion as Lo the poologicel sipnilicanco ol
Lo previty sxis now arinop.  Accordins to the Katzer map,
pliro-liocene Lacupbral fornnbions outerep ot Klnker, wheve the
pravity=gour bezing, &8 well as & of the VW end of the axls,
namely, on the Harkevee Hill § of Zudjes=bubocac. The lstier,
hovigver, Beems uncertein, 45 latzor 8lso mentions “ewollen,
delicato-ribbed Limnocsrdia", widel veuld point rather 1o
pannonisn, Tn any ense, howavery vhie southwestwars dip of the

garbondferous serius near Dubocac, videh Kotzer mentions, would

- Q,{}"){
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4% in with a domal uplift running W of here, near Zbljeg, In
the present stete of our knowledge we may asaune that 0ligo=
MLocene Lecustral fogmations outerop in gencral beneath the
alluvium along the ridge-line of the axls, with Leie Tertiary
perhaps in the ¥ part. Accordingly, end in view of the weak
gravimetrie relief of the § f£lank, the axls of Zbijee hag

probably no particuler significance for oll exploration,

The N {lank of the Vucjalk mountains alse falls off
vathor strongly, However, bhe gravity-dirlerences between here
and the Sava syncline fall decline, since the latter rises heve
to the rravity-pass of ldeko Sclo, The gravity thue falls frem
32 meal § of Dolnja Lebrina to +17.85 mgal at the grovity-pass
of Dolnja Rebrina, In the course of this decline, the isogame
preject Srom Vucjale masill townrds the pravity-paos of Blcke
Selo, iudieabing e plwnging axls in thal directlon, An even
more substantial eradlont rules sb the [ corner ol the Vuejok
magall (Profila 130), whe srevity Lelds fron +32,0 mrel SW ol
Sviled te 7.5 meal at Velilka joponics. The heh erodlent of
Lol mpal/lan rudes Ln bie upper pirt ef whis profile betweon
bhe +30 and bhe #1 meol isogams, Lfrom which Lt follows that
the NE eernor of the Vuejak moseif was fermed Ly & powerful

fault displascement striliny from SE to 1M,

The I flank of the Vuejalk mountsing slso Lalls
gtoeply from Dosnian Samae towards the Sava synelins, It ds
worth while nobieing vhot this I flank strikes due Il snd 8.
The pradienl i espeeially steep near Medries, where the 1

pravity falls in 1600 meters trem the +30 mpal to the +20 mygal

S sl

- ol
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1s0eam, giving 6,2 mgal/km, Geologically, the sreas where
Focene 1s coversd by Oliro-ltiocene Lagusbral formations runs

approximately along the +30 mgal dsogem,
(e) THE GRAVITY=SPUR OF ODZAK. (Profiles 131-132),

The ¥ flank of the Vnejak mountaing shows no signs
of uniformity in its decline tewards the graben of Loshian Samac,
Bubt in the Odzac area, instead, there is a well=defined terrace-
11ke ¢ravivy-gpur, The aravity falls at fivst from +32 mgal at
the B margin of the Vuejak nountaing to +25 mgal ab Prnjavor,
pivine the high sradient of 3,5 meal/im,  But then over the néxt
2 kilomgbers Lhere 1g only lhe very veak further decline to +23
mgal, fomming the jrenounced epavity=plain ol 0dzalk, (Frefile
1i1), Drowm Uhis plain the pravity bhen sinks rather stoeply
again ot 2,5 mral/km into tae Save pyneline ol beanien Sanac,
where the deep point of the syncline 15 veached ot +7,5 neale
Frofile 132 shows & cropo-saction throurh uhe gravity-spur of
ndznle, Ihio cress-suetion slous, vetler then the lensliudinal
profile, uhe probable saddle=type nature of Lne structure.
Jowards the Sava syneline of Vellla Keponico on the Nl thero is
aeain o atren: ceeline, In eonbrast, the ameline of Cardek on
the 8 15 only dapressed to 8 pravity-level of +#18,% mpnl, 8o that
the diffevence from the hieh here is only g mpral, TU should,
however, be noted that the [rovity=-stations wors 8o wldely spaced t )
as only to toueh, o do no more than touch, Lhe core of the high,

Precisely here Lurther and detailod preeision praviiy surveyo would

ve in order,
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The gravity=plain of Odzal appears worthy of attentien
becausé 1t recells the similer netrolilerous struciures of Peteshaza
(Profile 3), Gojlo (Profiles L0-kl), gasi-ferous structures of
Swnecand (Profile 35) and Resetari (Prefile 65) as well as the
promi.sing streuctures of Foresters Lodpge Vukovee, (Proiile 19),
Tvanopolje Glass works (Profiles L9 and 51), Kozarica (FProfile
56), and Merbinska Ves (Profile 115), and also because the
bravity-level of +23,5 mpal allows us to postulate & sufiiciont
thickness for the Tertlery formations. Those cenglderstions are
reinforced by the distance of only about 65 lilometers from the
oilfleld of Turla == o distence which 18 not too great == even
thouph oil at the labier plece occurs in tie Early Yertlary wnder
rpolorleally unelear conditlons, The Cdzal stivclure thws de=-

serves to be kepl in mind for iuprther investliations,
(d) I CRAVITY=SIUR OF OTARAGAG  (Froiile 133)

The edre of the Vuejok mountsing wrolects towerds
e s 8t Gradacae bowards the Sava plain,  According to
pravimetrle data, this prejectien then contimues further towards
Lhe i, beneath the surfece. This plunping axis is mainly the
result, vravimetricslly, of the faot thol the lsoerams run b and
W vo the If of Oradacae, and 1) and § te the B of 1t, The axis
bepins at Gradacac itsels with tie pravity of +27.3 mgal over
euteropping Leitha limustone, whiel aceordin: to Ketzer trans=-
pressod there upen Cypris msrls Lelenging bto the Olipe-iiocens
Laeustral formations, Thuse mrils overilie the Flyseh=type loeene
roeks of tne Vuejak mountsing, ‘The sxis then slopes rather uvni=-

formly toverds the b until it resches the Suva syneline at
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gosnlan Sanac, (#7406 mgal,) The gradient only becomes steeper
in the central section, between the +20 and +LL mgal isogan where
14 riges to 2,b ngal/lm (Profile 133), The Sapmation probably
crops out on the surface on the slope above the Leltha limestone,
and above that, on the Podgorica HLLL, Wi of Gradacac, the
Pannonian oloows {ollows 1n unknowh development and thickness,

T8 fature jnvestipations of the pravity plain Odzal should yleld
favorahle resulls, vhe gravity-spur of Gradacac slso deserves

closer attentlion.

JEVIEW 00 5 SLRUCTURLS SURVETID

How that we have comploted the dotailed discugalon
of the survey=-areas, ualken one by one, il appears advisable to
cost & bacikvard glance on the gravimetrdcelly detemidned tectonic
forms ond Lo compare Lhel Abundant matorisl for sych a reviev

18 furnished by Lhe pecomnanving L33 eravily proiiles.
To  BASRILT HOOGK PASSTVS

14 probably happens only Lnfreguently, e8 8 gonerol
rile, bhot graviwy seber ourveys fer use in loeabing oiliiclds
atand direetly ovor erysinalline pasemeny reck, PBub in Croatia
Liits often oesurred, The reasen ror this ig thet the small
Groutian baserent yneaifs extend everywhere 14 Crostia up 1o
the very edsos of bie rertinyy creben with good prospects of
ell, so bhat peensionally (Milkleuska) even vhe frapmentated
marginal disruptions of the busement rock themselves Leecons

gaturated with ell. In peneral, as wiil be readily understood,

)¢9 .

Declassified i . .
assified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8




Declassified i - iti
in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R00010019000:
: - 3-8

the surveys do nob penetrate far into the interdor of the
crystalline messifs, Bub even without doing 89, 1t was still

possible to determine a number of remarkable fact@,

The gravity-anomalies observed directly over the
crystalline pasement rock ol the Moslavina, Psunj, Krndja and
Frogara mounvaing are presented in the bable on paye 65, Tt
will be seen that over granites, gravity values ranglng bo=
tween +1h and +25 mzal were observed, over gnelssas, from +L.8
1o +31 meal, over £nelssas and amphibolite schisis, Lrom +3l4
to +30 mgal, over phyllites and Silurian schiols L{rom +h0 to
+50 mral and, finelly, on hasalis and amphibollte schisls,

Trom +50 to +55 meal.

As o genoral nide, gravitational prodients ore low
Lnmadiately above the massils, so that the gravity curve is very
f1at, This is shewn by Prolilo 16 of the NE pard of the
Neoslaving mountaing, Profile L2 of the gouthorn part thercol,
proitle 20 of the cdee of the Fopulk mouninind, Frofile 26 of
tie Krndin mopeir, and profile 69 of the § gide of tho Psunj
rountaing, And, converoely, the Lleb covrse of the provi vy
curve tolen over the ynejek mountning (Profile 125) plves ue i
pesgon to suspact thab bagement is similarly present here av

ghallew depti bencath he pronsgressing Eocenc.

The verying gravity values on the erystalline rocls
pestlt Ln bne eseurr¢nes in the dempin of the erystalline messife

of pravity lows and hirhs due enly e petrorraphic differencaus,

Thuu ndnime oecurs above prenites in the Moslavina mounuains
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(Frofiles 36-37) and in the Prosara Mountains (Profile 121) which
1f it were not for the petropraphic composition of the basement
pock could be interpreted as froughs, (Compare the eifect of
salt stocks on the gravity patterni) ‘The ninlmum between the
highs of Gorjeni and Selcd, (Profile 91) should probably be in=

tarpreted in the same way,

on the other hand, tae closed high ot the SW corner
of tha Heslavina mountains (Proilles 36-37) is exclugively due Lo
tiie oceurrence of' heavy crysialling sehlsts 1n this area, Il can
probably also be asswned, by analory, Uit the shallow hizhs at
Selei, lrazovie, anc Sirokopolje on uhe Dakovo mass, ara all sub=
atantially due only Lo tie ocourrenco of partiewlarly heavy
ervstallineg roch within thic noss (Profiles 02, 90 and 92) so
thal in this cose we are not dealing witha sbrueiurgg Ln the tie

sease of the word,

e Lnfluence of the varvlas densliies ol the crys-
talline vociis can, f4nally, io 8o Lur ss e nake the gravity
ceadiont von 4n oppesile senss uo vhe teotonie eradient, This
18 the ease on bie i mererin of the Motajien mountalng, (Frefile
1), vhere bie peeviby Lo lowadl =- #) to #5 npel == opposite
e rranlue in bhe cenber of the meesily while they have risen
a8 hrh ap #12 mial eppesite the erystellineg genisls ot the B
gnd of Lie mussif, snd, finolly, they 7o u to +18 mpal on the

Berblory pledmont in the Bi, on Lhe Zbijer pravity=spur,

the level ef the gravity values snd the form ol the

sravity ourve pormit us finslly, to recosnlue the presence even
] )
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of shallow outeropping pasement rock in areas where Lhis was
nitherto not known, and not even suspected, This 15 the case

in a rabher large area which connects upon the N and & with the
hitherto known erystallines of the Hoslavina mountains, (Pro-
f4les 36, LO and L2,) An even larger erystalline mass, hitherto
unlcnewn, must run throuph the avea betwean the & margin of the
pozeea Lault-plb and the Dakovo region (Profildes 11 and 094)

T has already been polnted out above Lhat the "higha! of
sirokopodje and upuovie, adjodning o the B, probably also be=
1one to this maos. (Profiles (9-60,) As has veen mentiloned,
there 18 also good reason 4o suspect in the casc of the Vuejak
mountoing == sinco these algo constltute & subsurface crystalline
nass == bthat the ocenc vhieh cropa oub on the surface 18 present

only in slizhv ghlckness, (Profile 126,)

TTe VARGTHAL DTSIFRTONS OF Tl DASEIENT

The erystalline masulls usually shov steep fnulis and
{lexures ab their displacomant apalnst the deep Pertiary prabon,
Tn thds way the 1ieht Yertionry sedinsnts of proat uhickness are
1n Lmcdiate sontaet whth the heavy erystalline voels, resuvliing
in gront differences of rrovity and sbesp eV by =Curves. Such
mareing of Adlsruption are exhiivited by & whole series of preiiles
of the Voslsving mountaings Profiles 36 and 3 of the 8W eornay,
profiles 39, b0 and U2 of the 8 slope, Profiles 13, il and L6 of
the 1 declivity, and Profile 36 of the illi corner. The steep B
lank of the Zasred Porest 18 porbroyetl by profile 111, The

very ateep Y maprein of the papuk mountaing at Daruvar is shown

PPl
i

1?';1 7»1
=172

i
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by Profile 39, the deep drop from the W margin of thie messif
down to the Sava greben 18 ghown ~b Veeln by Profile 20 and at
Pusina by Proiile aly, The Y precipice of the Xrndja massif is
shown at Orahovice by Profile 2B, the N and § preciplce of this
small masolf La shown further to the E by Profile 26, A series
of profiles shows the disruption from Yhe § margin of the Psunj
massii against the Sava geosynciinc, which is very deep in this
areas Profile 62: pljlela stijena = Olmeani; Profile 03: Sapovina=
Dolnjl Bogicevel; Profile Gl Sunetlica-Nova Gradiska; and Pro=
£1le O5: Podvrako-Resetard, Protile 49 shows the E disruption
of thip ranre ageinal the Paces fanlt-plt, while Profile 70
shows Uhe N disruption of the Pozepa mountains, herve built up

of erystallincs and late eruptives against the Pozema Fault=pil.

Tho W and § disvuplion of the hitherto unknown
Nzokovo magsll may besl be 86eN fyom Profile 91, The I dio=-
ruptlon of tho Prosara mountaina Irem the Sava grabsn i5 seen
in Profiles 122 ond 123, while that o the Motajica mountning
1g shown Ly Profile 125, AL tho cxirenc 1, finally, the W
gacbion o dir aisruption of viile ervstalline sove of the Fruska
fors 13 reprevonted by profilos 06 and 97, while thab ol the §

du disrupbion is shown Ly Profilus 9B=99,
TiT. MAKGTUAL FRACLUS AND MARGITIAL, FPLEAMIES IN
TR AT HIGHLAND ARBAS

whers nre slso a numbey of highland oreas in the
region surveyed where, although the erystalline basement of the

Tertiary does not immediately outtrop to the surface, the grovity

-)/%"
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values are still 8o nigh that steep spactures and flexured with
respect to the deep adjeining graben could be nresent, The
flexure-like aisplacement of the Ludbref strueture agalnst the
deep Drava graben 18 & cas@ in polnt (Profile 5), On the SE
gontimation of this displacement are the profiles showlng the
digplacement of the Eilo mountaing againat the Drava grabens
profile 15 shows the N {lank of the sedlarica strweture, Profile
17 the N Llank of tae styructure at Vukovea Forvast Lodrre, and,
{inally, Profiles 20 to 23, whiech show the steep drop of the
eruntive mess of 1asiclne (b0 mzal) intruded inte Tertiary for-
mablong, down Lo the brava graben ab Vaska (<l mzal), This
eyavily difference of 52 mgal end the comparable difference of
£),,6 nral av the 6§ disruption of the crystalline psunj mountains
are tne highest drops oveT neasured ab o aravlty-précipice in
Croatia (cf, toble on pase 26),  Qher proneunced praviiy-cliifs
pocuyr on bhe 8 edre @i the Terblery hill=counury projucting Lrom
Ve M margin el bho peuny Mounbeins ke bie Sava prabon, To
thip group bolong prolile 59, pailonieo=lilveka, Profile ¢0,
31yvetn Dil-seepa Lo paklonica, sad Profile 61, felese-Nolnii

fajice

Easb of tie bsund mountains og well theve are steep
marginal Llexures and fractures en the g uipe of Lhe Fozega
mountains, which are malnly conotituted of nlipo=ltlocene
Lacustral formations; 88 at Bacindel (Profile 65), Dresnik=
adjamovel (Profile 66), 'Meovac=5taro Potrovo Sele (Frofile 61)y

and bhe Osbri Vrh 01l 3seps 4o Stare Petrove Selo (Profile 68).
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Further to the E there follow the disruptions between
the Dilj mountains, on the axes of which Leitha limestones and
white Marls crop out, and the Sava graben, as ab Grislc (Profile
7L), at Sibin) (Frofile 73), et Brod (Frofile 72) and at the

Tomica anticline (Prefile 100),

There 1s elso & rather steep slope at the W flank of
the Vrbanja massif, which was dlscovered by reophysical means,
There are steep disruptions &8s well ab the NE corners (Profile
130) and the E flank (Profile 126) of the Locene Vucjak mounvains,
But, as we have repoatedly peinted out, this rance presumably has

a core of erystelline reelk wider a shallow Locane cover,

TV, TERRACE=LIXE GIAVITY=PLALNS AT W BDOE OF

GRAVILY=CLIFTS

Many of' the above=onwngrated pravity-cliflo descend
with wiforn steepness inte the dopihs, sveh ad, for example, the
S marginal fracturus of the Isun) meuwntaing, (Proliles 62-0l)
liowavey, thore oro often terrace-like shallowinzs or plaing ine
terrupting the grovity-clepes, 8ince sueh shallowinge can te of
impertonce for oil exploration, and ghow up much more cloarly on
the profiles than on the map upresentations of the laopan=
pabtarns, we List Lhese shallowings in detsils At VukoJeveoe
Forest Indge (Profiles 9-10); at Gvozdanske, I of Kllsa
(Profile 20); 8 of F Cabuna (Profile 21); i of Lukavae
(Profile #2); lerrnce of Dungeri snd axis of Lolkand (Frofile 23)3
ab Kraskovie, 8W of ﬁiklcuské (Profile 2Li); whe gravity-terrace

I of Orahoviea (Profile 25)3 tne bunjani-Sumeeani struciure, whosge
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terrace=Llike character appears most clearly from Profile 353
sartovac (Profile L2); Ivanopolje Glass Works (Profiles Ly=51);
Nezanovac (Profile L9); Brestovac (Profile 50); Komarica (Pro=
file 58); opatovac (Profile 65); Xasonja dome (Profile 78);
Tlinei (Profile 9¢); Marbtinska Ves (Profiles 115-110); Dralea~

Konak, on the Preloscica gravity spur (Profile 1174)

There are a number of gravi vy -shallowings al es=
poelally deep gravity 1avels in the nelghborhood of pravity-

depressions. The following are oxamples of this patiern:

PHOFILE No,

tenicanci 26
valike Traevitles lili=hi5
TApovijani 57
itosetard 65
ostri Vrh, Mear leirovo Solo 68
arnkoved Gravity=ledie 1719
sidols banoved, on the W Yoot of

the Truskn Gora 97
erovie, on the § Moot of the

Fruska Oora 99
Tenjani and Staro Topolie 101-102

Banov Dol, on the Zupanja Massif 10L=105
naelovo 117=119=120

pdsels on bhe Vuejalk mountoins 11-132

lowever, As A rulc the pravity relief of these strue=
tures 1o 8o blurred thot rurther cxploratien is inajeated only

where there pre other fuewors ﬁointing to the 1ikelihood of oils

/b ]
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Finally, as a spaciel, case of perrace~like gravity
shallowings in the course of gravity-cliffs, the seddle~type
undulatioﬁs on such Lerrvaces may be consldered, fThe best ex=
ample of this patiern 15 fuenished by the Gojlo strueture
(Profiles ho=bl)e TU should be reealled that this strueture
only anpeared on the [irst reconnalssance gravity-survey ag a
yerrace on a gravity slone, Of the structures already mnentioned,
thos of Hunjani-Swmecand (Profile 18), Martinska Ves (Profiles
115-116), Crakovel (Profiles T1=19) end Nsekove (Proiiles 117,
119 and 1.20) reprasent cosed of simller though not so clear=cut
ondulations on grovity glopas, dhese sLructures deserve 5po-
slal obbention in view of whe eceurrence of closed gravily

mazing,

¥,  MNTCLTHES
! (A) klonuaued, yertlory anticlines wlin Planks of enual Fravity
sad bounued on both sldes by deap synelines. Tals type of anti=
eline 48 represented in Lne survey area ouly by these of Selnica=
saldenten (Profile 2) and Mursie Subola (Proiile 1). lLhe formey
nng brosd verrace=like sheliowings between e +9 and +11 isopame
on ity iE [lank 8l Peteshoza and Yelylialuy biwce have reeantly

proved o be pebrolileroud. (Frotilu ),

(1) ‘the Selniea antiecline nlpe poBLESEEE b strony axial gradient
Lowspdo the b (irofile 1), hnoielines of gomparoble lungth with
plunzing axes are Loode ol Ludbrey (Prefile G, Frausverse Prorile )

5) ans porunee=Sussvica (Profile 0, with 'I'Tansverse Prefiles T=b).
H

(¢) The siorie? and wider plunging antlelilheB are more HUMErous.

s
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They may be congldered AB gills or ledres projecting downward from
the basemnent rock massiis 1nto the Terbdery gynelines. The fol~

lowing sbrueiures belonz to this type:

PROVILE 0,

serjavinee=Duga selo L\e
Gazma=Yrbovee 29
Krin-SumucanL-Ivanic Klostbar 33
prelosciea=0sekove 117-118
1Apde-imjavica-Taniallpa 52

The same, with 18 small lateral

aill § of mjavien 535
garliie-tricia-lovaia 59

fhe Actjer 5410 lug Ly B vihe

yueiak mouniaing 1.27-129
ndzak 131=132
Phe epavity=nir ol Gy Auncac 113

The wmmmndﬂQMwachwm winieh

pubpl ¢ rrem he &n;unﬁg-drbsnja

moseil 101208
Znooiia=herolievse 106=207
ppanin=lirecke 110 ;

A spurliie conbimation nlso srojeets dewmwurd into
the depbhs townrds bue W iron Lhe prineipal axls of biw Frusks

oyt

) ghotbelliptical domes wore found 1ore froguently than long antie

elines,

.24?.

i
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These includa: o
PROFITA O,

Lpe Lepavina 10
Jepnjedovag 1L
Mostl 13
Sadlarica 15=16
o sungcant~Krlz 33-35
e )lo LO=l,
nsi jek 51.-62
Jera-Eriut 8280
Javidna 89 oand 93
.rkoveld =05
Pubranec-Lrevareko 1L3-11h

(1) he shallow seutellor praviiy=niihs constivute o speelol group
of Lo orliptical dones, ang ordginsue ironm silia of bagement rock
ot modernie dopihe. arubisnepelje L uhe bost exniinle ol thise
Tuo {lat E!HVLLV-rQlitf nev be elonrly seen fyem Profiles L7 and
LBy ¥ien sehist was in foet £lready encouniered at n depth of
only LU29 nelors, e tpseant structure, i of Frizevel, shoun &
gimilar 1L penevhsb mane plainly delined pravity relivt (Profilon ;
Pr=pt).  The syppvl fy-relicd 18 eenparobly blurred en {he extensive
spavity=hish ol Zupanju=vrbnnjs (Proriles 1073 and 1001), even thourh
there oro ecersisngl steeper inelinesiens on tue [lapks (Profile
19), he siruetvres of 0pi jek, Verashrdui, Jurning, wiricoved ond
Dubranee=~iravorsio, which have been 1dsted in the secend half 6f
uie abeve snumeration of the elliptienl domes, vluo fail 1o o=
Wiule mieh ereater differenced ot pravivy, so that the structure

of vile bagenent compled muBb slse be similar in thoso caseb &b wells

24~
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NESTRICTED

(F) Among the anticlinal structures of the survey~area the
agymaetric type with sharply contrasting flanks are also veyy
congpleuous, In most of these cases, one I'lank slones strongly
and steeply inte an adjacent graven, while the other Ilank leads
only to an insiesniidcant tectonle wrough which separates the
gtructure from other pravily hiehs, Tihe lollowlng examples may

. Le glven:
FROVILE W50

Indbrer 5
Tepavina 10
Sedlayica 15
Vukovee Forcst Lodge 17
Vrbovee Domal Yplist 3¢
Hla-Sumecand Structure 3
Hartinsks Voa 1h

The Gejle gurvelure can also ve Llneluded in thin
growp en aseount o1 169 mueh move weakly doveloped Llank (Pro=
f4le ho), and eerininly uie Suruzee-Cogkove struclure with 168
pertlonlnrly Lwionificont § flank belenvs heve (Feoillee 117, i

119 end 120),

(3) Pinully lhere 16 o Buall proup of antielinal hirciis whieh ore
due to Tortiery cruntdve sweke,  To this rroup, in the very

firyy ploee, boloncs thu sericiagly Wigh wxdmm of 44 mpal ab
Lisdeine, (Prefiles 17-20), ‘he Nesiee hdeh of 43,5 mpyl As !
nrebably slso due to vhe presence of on eruptive mass, (Profile

26) .
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VI, GHAVITY=PASS

1=

Sy

In the gravity pattern of Croatla there are relaw
tively frequent cases of relative gravity-minima in chains of
high~gravity areas, These minima foym what ml zht be termed
pass-llke passages between pravity depressiona, The gravity=
8Ll of ledjuric~Janjalipa 15 an example (Profiles 52 and 54),
On the one hand, 1t represents a subsidence between the highs
ol Gojlo and Iipik-iujavica, and, on uhe other, a gravity-sill
belween tue Save praben and the GaJ syneline, Turther examples
are tae gravity-passes of Kladovac (Profiles 92 and 0k),
Dieletovel (Frofile 9h), Vinkovel (Frofilc 9li), Severle (Frofile

L) and Gracenica (Frofiles 117 and 114,)

VILe T, finelly, we leok at the arrancment of the
hirhs into larser teclenie formations, ¢ long antdelinoriun
stands ont, with 16s cindn of dewcs, extending from the Kalnilk
mountaing over the maxima of Tepaving == profile 10 ==, Jhgne
Jaznjedovag == profile 1l == Fosii=S8v, Ann == profile L w=
SedloriensGromusing == prorile 16 == up e Vukovae lerest Iedpe
-= profile 16, oo Liplle=inoviea=tojlo ;vovity=sdll boors he

domen o1 Iujavien, Janjaline ond iojlo,.

VIITs The system of 1'slup radisting Lron the 1 ond
el the Twenelea end ehe Lalnik mountaing iy alsv & notable Leature
of whe fold=tectonies, (8ue Shueb 1 of the 1:200,000 map,) Lo
bWeen L Dreva graven wnd bhe syneline W of Krizevel ot the i
end ef the Kalnilk mountailng, there is slse a #ravity mess =bout

L0 itlometers wide, wideh divides towsrds Uie I inte the three
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axes of Ludbreg, Velikl Foganac=Subotica and lepavina=losti=-
Sedlarica, The former two trend LENE, while the latter rune

seutheasgtvward,

YEGTOHTCS OF TOLNS AHD LEGIONIGCS OF FRACTURES

The gsurvey-area was hithertc consildered to be de=
cldedly an area of fraciured Llocks, The Creatian buties wero
thought Lo ba the residual blocks of Lhe shatuered “"Oriental
nalnlend,"  Bven such tvpdeal long end steeply upwarped anti-
clines es tie Ivancics and the Kalnik mowntalns ere oceasionally
called "horatsh even teday in Croatia, Iuu there cannel be the
sliibest shadow of doubt but thal these meuntain fomations
have e mesezelc core and that wie Nlosene and Pliocene strata
that steeply envelop them are typleal compressien faulls, This
applica of course with eausl torce Lo Lhe I eentinuatlons of
these faulss, wnera the legoznic hes been burled under the
gaverine Lute Pertlory, Further to the 1 1t has been shown by
Lath exrleration wells and reephysiesl gupveys that the eile
fiolde of Solnlea lnienien, whieh ocecur in » hill country which
wivea Litble tewerraphienl indiesclon of eil, arc cenneeted with
8 merntlicent buried hill whieh mandfeses lusell rrevimetrically
as & very sharply=deiined meximwa, ‘Whe resulls of the drilling
have slse rveveslud, hewever, thet this folding did not procced

without fraeturing bub that, on the eentrary, ule anticlines are

shet throush by numerous longitudinsl end vrensverse I'Lesuret.
A preut slab displuceront was diseovered on the VW eontinuatien

of vhe Selmics snilelinoriun, in the Vee mounvains. Similarly,

~A7 -

Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8



Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

fold tectonics strongly doninates over fracture tectonics in the
N area of Uhe sa-called Sava=fclds. Tt may Le remarked, vy the
way, that these L spurs of the ALps further to the W in Lhe area
of 1111 and Prifall on the upper reaches of the Sava are desig-
nated by the name of Sava foldds Further &, on Croatian teryl-
tory, vhese folds which strike from vl to ki, then however pass
over into the river gyatens of the Hup and the Lrava, while
another fomm of mountaln structure domlnates the acene along

tne ahddle and lower course ol the Sava.

Tt 13 true that here, too, pronounced folding of the
pliocone dogs oceur, as al the Fosetars anticline and the GoJle
doue, it it is preclsely phe aravimeirle surveys that have
ghown that these are not, cases ol deep folcs with cores of heevy
roclk but merely guperficial unduletions evpurimnéﬁed npon the

downalone of uhe bagerent roclk magsilis,

on tie other hand, rrevily surveys have slso sihown
the overwhelmine imporiauce ol uhe Lasement rock maosifs with
megtly steey murjinal raclured snd marginel flexureo in the
glrugtural reolo y ol Lhls gouthorn aren, Fer instoence, there
15 o mepginol (lexmre alent the Sk marrin of the Zapreb Porest
and also slens he § udjpe of Uhe Poscpa mountaing, so is shown
in vobh easss by Lhe long bands of Ioitha Limestenu alens the
mounbain cdios, In contash, theV und § edpes of the leslavine
mountains Lhe the 3 edee of tho psuni mounuvaing, for inslencs,
were formed by sieep meeplaal fraclures, 0On pere 170 the
marpinal disruptions of the basement roek has been sepuretaly

enumorated from vhe zravity profiles,

rsge

D — =
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gill~like bodies frequently plunge rrom the basement
masglfs into the Tertiary graben, These gtrugtures, which heve
been enumerated on page W, are frequently similar o true antl-
¢lines, and thelr gignificance in o1l ezplorvatlon can algo be the
asame., Bub they probably should not te congldered true anticline

foynations resuliing fyran laberal pressurcs

The trough arcas in the W and 8 purts of Lie survey=
reglon vary ln characler, qust as the hignlend areas do The
deep zones in the N (Luttenberg graben, Gokovec=l'ralof graben)
are dlstinetly folced troughs, On bhe Conurary, the Lonja=Sava
peonyncline torether with 1ts various bulies (Zagreb graben,

Tlova i'¥ alen), gle,) hes mainly the chavacter of @ graben, in
witeh e edres ove mostly steep flexures but also, in places ==
espooiaLly vetwoen lovoi:a and brod == 1may be sharp fault gdis~
mpblons Lngtend, ‘The cdres of thesc praben sre developed in 8
great varioty ol wnyo by the sllls plunsine Lrom Lne Lasement ;
roelk and oy vhe marinal relun as well. And Lt is just whesn
worpinal guruclures wileh heve, Lor uhe nout part, ofrer jood
proopuclbs of oile Vhebher @ic meppinel fslns sre only &an
acceszoyy nhenemenoll witlen oeeurred during the subaldence of

pne praben srea or whebher o late suusequent lateral pressure

else econbriluced in part Le viledr formtion 18 4 guestion We shall

not ¢1s56uUB8.

fn any eoBa, on the whiole we ean dd.ebinmuish an aren
of true feldine and snothicy ared of erystalline mrosils, with |
predsninantly fragsure teetenies, ‘Ihe boundary between the two

esn be drawn with fair procision, It runs alon; vhe § margin of
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the Kalnlk mountains, then aleng the 8 margins of the La Lepavina,
Jagnjedovae, Mostd and sedlavice structures and apparently strikes
inte vhe Drava plain at Vorovitica, SE of Sedlarica, The characw
ter ol the E area ne around vinkovel=0sijek Ls net, for the mo-
menb, entirely clear. To jucge by the gravily pattern hitherte
encountered only thare, nho true fold structures appesr to occur,
as a rule, in that reglon elther. The only exceplion 1s the
Fruska Gora Ltselfl, on the extreme wiileh JTorms a clear,

cloncated and steeply upwarped ridee.

Py SLASTUN OF Pili HTPHRRGO KROWE OTL AND GAS FIELDS

PO PHE 8TRICTURLE

ve shall stil), diseuss, very brlefly, the netura of
the sbructures to whieh lhe hithertoe wnown oLl and gas fields in

croatile are linked,

TR FOLID AIQEA

fne ellftelds of Selalen and Peielnicn ore eonneetod
Wit the certatn favoved peinie alonv uhe anlo of the great buried
ridee of Selndea-Foklenica wiicn suboldes Lowerds the B. (Profile
2).  The novily tiseevered oll-dopositc of Peleshaze end VBlieyifalu
are leented on broad terroce-like shallowinse on the 1 flank of

this wuried ridpe. (Profile 3).

fhe mried shewitysoel eil en the Bdaja (Ludbreg)
have aceumilated where the ]) flanl of the Ludbreg antieline falls
oif on one mide, like s [lurure, Lewards Lhe Druva graben. (Frofile

)

O ek # o4

.2425':
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The oil showlngs at lilbnjak and Vellkl Poganeo are
conneclted with mones of dislocation along the axls of the em-

eriing buried pldge of Swbotica=Veliki Poganec, (Profile 9).

The gas showin:s in & shallow well at Nosti
oceurred near the axls of the gbmcture at that place (FProfile
13) as dld the oll showings in the deep well ab Sedlarica, which
oecurred at the high peint of the dome on that siructure, (Pro=

f1le 15),

The small amounis of oil at Tuzla were discovered
alone iue axes of the kocene entlcline, which 1s shavply lolded
at that place, and thig applies parblewdarly to the most lm=

porbont of these slony bhe oxis of tne Jala-Pozarniea antieline,

THOCME JARCTHAL AREBAS OF Tl GuABld UETWIEN

iy GRYSYALLINE JASSIFS

The pas=liclds or Precve, Ivanie Hlostar and Sunccnnd
1ie alone uhe axds of the aill plunsias !N Lrom the leslaving
mevntaing, whieh ot the sure Uime nlse represents s vorrace-like
glivebure on bhe sleve of the Meslavine mountning dewn te the

tenjo=Savn depression, (Profiles 33 unc 15.)

The il seeps on Kikleuska ond Srpsko Solisce oube
erop b Morpinel Lissures of bhe Koslavins mounuwaing, (Profilus

37 and 39),

The pas {delds of Sisalr lle on the U flank of the
gravity=gpur of Preleseica (Frofile 11H). The pas fislds eof

Strusee and 0Bekovo lic on the wnoistinetly demsreated terrace=like
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wndulation on the N end of the seme spur, (Profiles 117 and 119,) ‘ ]

The oil and gas field of the Gojlo 1s located on an
antlelinal, undulation on the & precipice of the Moslavina mountains

down to vhe Save depression, (Frofile 10,)

The sas-flelds of Imjavica and Janjalipa lle on small
domal, wplirus alens wie Lipik=fujavica=Janjalipe plunzing sill

(Frofiles b2 and %6,)

The pas outeropping of' Kozarieca 1s connwcted with a
terrvace=-like gravity-sirueture on tne W pledment of lhe Psunj

mountains,  (Profile Hi).

‘he eil scepa st Paklenies are situated in the upper
part ol the opavity=clissd from tie Leloie-Capliie o the Bave
- graben,  (Proliles Hv=-u0), and these ol Loelndel on uhe {ault,
whieh shous wp ddstiactly on uhe pravity=pattern s well (Pro=
file 65). The preologleal Luricd ridee of Resebart liuve in the
zamo profile on o not verv distlael gravity-tereace in the
peavivy=c1iof lendine to the Ssve rraben, The gos {leld thure
te Linked be this buricd rldee. Plnolly iue oll soepy ol Qabed ! '
Vih nesr Sueve Potrovo Sele are lecaled on tie marginel slope

ol bhe Fosepd mountalng dovin bo uhe 3ava sraben, (Frofile o0). !

Only a few iraces »f pas are known in the § revien,
Winkoved, where ¢sses showed in o well drilled near Lhe rall=
roed geatvdon, 18 situnied en o epavily saddle between the Jurmina
and jlarlevae hirhs (Profiles by and %), Vor vhe tire belng, the
colneeblon beiween tie gaé showingrs mentiened in Lhe literature

a8 oceurring in vhe Danube leop &t Lrdub with vhe gravity pasiern

Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8



Declassified in Part - iti
art - Sanitized Copy epproved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8 o 4 “

now found therve has not been cluctdated, (Profiles Bl and {i6) .

Tndicationg for [uture exploration operations are
furnished by these correlations Letween the gravity gtructures

and the hitherto known occurrencas of o1l and gas.

Tn the folded reglon of the Danube the high axes
of the anticlines and the wpper araad of the domes merib pri=-
orlty of investigatlon, and then terrace=like shellowingghnd
ateep {lexures and fraciures 1eading from the highs dewn to tha

prabaen,

Tn the scuthern rerion the highest maxlma navk the
presence of erystalllne masslis and tima are onl ol Lhc ousatlon
as drllling sites. In Lhesy areas the rravity=sills leading
down Lvom the massifs inte the sroben neeit jurther siudy, 6s=
peeinlly when they hesr dome=ghaped local maxima, Lhe mnrpdinel
fpactores and Lloxures of e moeails sloo deserve ovientlon,
ad on these prriieulsrly the plocas where Lhore are werrace-
13 dnterrupblons of whe sravivy glone or anticlinal undulotions

1ike vhose at Gojlo.

an bhe whols whe rrovity meley surveys hove rugulied
tn far=reschine elarificntion ol tho strvetural reolomy of vhe
sabire rarion, in making mere profeund our upderstandinsg of the
struetures hitherte known, bud in Cloeovering nuaerous nuW

sbrvesures possessing many chavaeterisbic features, Ls,

Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8



Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8

STAT

0\0
<

Next 3 Page(s) In Document Denied

Q&Q

Declassified in Part - Sanitized Copy Approved for Release 2012/03/12 : CIA-RDP82-00039R000100190003-8



